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(54) Title: GROWTH HORMONE SECRETAGOGUES 
(57) Abstract 

This invention relates to novel compounds which are useful In the modulation of endogenous growth hormone levels in a mammal. 
The invention further relates to novel intermediates for use in die synthesis of said compounds, as well as novel processes employed in 
these syndieses. Also included are methods of treating a manmial which include the administration of said compounds. 
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We claim: 

1 . A compound of formula I 




B 
I 

wherein: 

A is Ci-Cealkyl, aryl, Ci-Cealkylaryl, 
Ci-CealkyKOCi-Cealkylaryl, Ci-Csalkyl (S) Ci-Cealkylaryl, 
indolyl , indolinyl , thienyl , (Ci-Cealkyi ) thienyl , 
benzothienyl, benzof uranyl , naphthanyl, cyclohexyl, (Ci- 
Cfialkyl ) indolyl , ( Ci-Cealkyl ) benzothienyl , 
(Ci -Csalkyl ) naphthanyl , ( Ci -Cealky 1 ) benzof urany 1 , and 
(Ci-Cgalkyl) cyclohexyl; 

B is NH2, NHRi, Ci-C6alkylNH2/ Ci-CsalkylNHRi , 
Ci-C6alkylarylNH2, Ci-CealkylarylNHRi, 
Ci-C6alkylcyclbhexylNH2, Ci-CealkylcyclohexylNHRi, 
Ri-piperidin-3-yl (Ci-Cealkyi) , 

Ri -piper idin-2-yl (Ci-C6alkyl) , Ri -piper idin-4-yl (Ci-Cealkyl) , 

Ri-quinolin-2-yl (Ci-Cealkyl) , 

Ri - ( 2 , 4 -dihydroquinol in-2 -y 1 ( Ci -Cealky 1 ) , 

Ri-isoguinolin-2-yl (Ci-Cealkyl) , and 

Ri- {2, 4-dihydroisoquinolin-2-yl (Ci-Cealkyl) ; 

Rj is hydrogen, Ci-Cealkyi, Ci-Cealkyi (OH) , or 
Ci-C6alkylidenyl(0H)R2; 

R2 is Ci-Cealkyi, Ci-Csalkenyl, 
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Ci-C6allQri(o)Ci-C6 alkyl, C(0)0-Ci-C5 alkyl, aryl. or 
Ci-Cealkylaryl; 

X is Ci-Cealkylidenyl, O, S, NH, or NCCt-Csalkyl) ; 

V is selected from the group consisting of 
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and 




W is S, O, NH, or CH2; 
Y is N or CH; 
Z is N or CH; 

Y' is N or CH; 
Z' is N or CH; 

R4 and Rs are independently hydrogen, Ci-Cealkyi, 
aryl, Ci-Cealkylaryl, C {0)0(Ci-C6alkyl) , 
C{0)N(Ci-C6alkyl)2, or Ci-CealkylCORT; 

R7 is hydrogen, Ci-Cealkyi, pyrrolidinyl, 
piperidinyl, homoproline, or proline; 

D is hydrogen, Ci-Csallcyl, 
Ci-CealkyKO) (COCi-Cgalkyl, Ci-Cealkyi (O) (CONCCi-CealkyDa. 
Ci-Cealkylaryl, C(0)R6, Ci-Cealkyi (O) Re, d-Cealkyl (OH) , Ci-Cs 
alkylC{0)R6, Ci-CealkylRe. aryl, (Ci-Cealkyi ) NHSO2 (Ci-Ceallcyl ) , 
( Ci -Csalky 1 ) NHSO2 ( ary 1 ) ; 

R6 is H, Ci-Cgalkyl, aryl, naphthyl, 
Ci-C6al]c/laryl, acetyl, NH2, NH (Ci-Csalkyi) , 
NH{Ci-C6alkyl)0(Ci-C6alkyl.) , NH (Ci-Ccalkyi) S (Ci-Cealkyi) , 
NH(Ci-C6alkylidenyl)OCH3, NH (Ci-CealJcyl) aryl, 
NH(C3-C6 cycloalkyl), NH (Ci-Cgalkyl) C (0) (Ci-Csalkyi) , 
NH(Ci-C6alkyl)NH(Ci-C5alkyl) , NH(Ci-C6alkyl)NH{Ci-C6alkylaryl) , 
NHSOzCCi-Ctalkylaryl) , NH(Ci-C6alkyl)C(0)0(Ci-C6alkyl) , 
NH(naphthyl) ,N(Ci-C6alkyl)2, NCCi-CsalkyI) (aryl), 
N(Ci-C6alkyl) (Ci-Cealkylaryl) , ©(Ci-Cealkyl) , O(aryl) , 
OCCi-Cealkylaryl) , piperidinyl, 

piperidinyl-C{0)NH(Ci-C6alkyl) , piperidinyl -C (O)NH(Ci- 
Cealkylaryl) , piperidinyl-C (0)N(Ci-C6alkyl)2, 
piperidinyl-C(0)N(Ci-C6alkyl) (aryl) , 
pyrrolidinyl, pyrrolidinyl C (0)NH (aryl) , 
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pyrrolidinyl C(0)NH(Ci-C6alkyl) , 

pyrrolidinyl C (ONCCi-Cealkyl) 2, 

pyrrolidinyl C (ONHICi-Csalkylaryl) , 

pyrrolidinyl C(0)NH(Ci-C6alkyl) (aryl) , 

pyrrolinyl , morpholino, hexamethyleneimino, 

heptametlyleneiinino, guinolinyl, 2, 4-dihydroc[uinolinyl, 

1,2,3, 4-tetrahydroquinolinyl , 

2 , 4-dihydroisoquinolinyl, 1,2,3, 4-tetrahydroisoguinolinyl , 
indolinyl, an amino acid selected from the group consisting 
of proline, homoproline, glycine, alanine, valine, leucine, 
isoleucine, tyrosine, tryptophan, phenylalanine, serine, 
threonine, asparagine, glutamic acid, aspartic acid, 
lysine, arginine, glutamine, histidine, cysteine, and 
methionine, or a nitrogen-containing heterocycle selected 
from the group consisting of . 
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Q Q. 9^ 9 ^ 




00 o o 



NCj-Cgalkyl NCi-Cgalkylaryl 



0 QOO 0 Q 



Naryl 



SO2CH3 





^aryl 

CN'aryl ^' Ci-Ceallcyl 




aryl 







alkylaryl Oaryl aryl 

aryl CN 

7 

E is hydrogen, Ci-Cealkyi, C (O) Ci-C6alkyl, aryl, 
(aryl)C(0)NR6, (aryl) (Ci-C6alkyl)C(0)R6., 
Ci-Cealkylaryl, C(0)aryl, C-Cs alkylC (O) aryl , naphthyl, 
Ci -Csalky Inaphthy 1 , C { O ) naphthyl , 

Ci-C6allQ^lC(0) naphthyl, heteroaryl, Ci-Cealkylheteroaryl, 
C{0)heteroaryl, Ci-Cs alkylC (O) heteroaryl, indanyl. 
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Ci-Csalkylindanyl, C(0)indanyl, Ci-CealkylC (O) indanyl, 
cycloalkyl; 

or D and E combine to form indanyl, fluorenyl, or 
cycloalkyl; 

G is iQrdrogen, Ci-Cealkyi, aryl, Ci-Cealkylaryl, 
and Ci-Csalkenyl; 

J is hydrogen, Ci-Cealkyl, aryl, and 
Ci-C6al3cylaryl; 

L is hydrogen, Ci-Cealkyi, C (OOCi-Csalkyl, aryl, 
Ci-Cealkylaryl, C(0)0Ci-C6alkylaryl, Ci-Cealkenyl, -F, and 
-CN, Ci-Cealkyl-OH, Ci-Cealkyl-O-Ci-Cfialkyi, 
Ci-C6alkyl-C(0)R6; 

or a pharmaceutically acceptable salt or solvate thereof. 

2. A compound according to Claim 1 wherein A is 
selected from the group consisting of 



0^°^ Q-.' 




3. A compound according to Claim 1 wherein B is 
CH, 



4. A compound according to Claim 1 wherein X is 

NH. 
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5. A coit^oiind according to Claim 1 wherein V is 
selected from the group consisting of 




6. A compound according to Claim 1 wherein D is 

-C(0)R6, and Re is 
1 -pyrrol idiny 1 , 1 -piper idinyl , 4 -methyl - 1 -piperidiny 1 , 




7. A compoTind according to Claim 1 wherein E is 




8. A compound according to Claim 1 wherein G is H. 
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9. A compound according to Claim 1 wherein J is H. 

10. A coirpoiind according to Claim 1 wherein L is H or 
CH3. 




XA 

or a pharmaceutically acceptable salt or solvate thereof. 
12. A compound of formula IB: 




IB 

or a pharmaceutically acceptable salt or solvate thereof. 
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13. 



A coitpoiind of formula la ' : 




NHBoc 



EtO 




NH 

h 

0 

Ta ■ 



la 



wherein E is selected from the group consisting of hydrogen, 
Ci-Cealkyl, C (O) Ci-C6alkyl, aryl, 
(aryl)C(0)NR6, (aryl) (Ci-CsalkyDC (ORe, 

Ci-Cealkylaryl, C(0)aryl, Ci-Ce alky IC (O) aryl, naphthyl, 
Ci-Cealkylnaphthyl, C (O) naphthyl, 

Ci-C6alkylC(0)naphthyl, heteroaryl, Ci-Csalkylheteroaryl, 

C{0)heteroaryl, Ci-Cg alkylC (O)heteroaryl, indanyl, 
Ci-Cealkylindanyl, C{0)indanyl, Ci-CealkylC (O) indanyl, 

cycloalkyl; 

or a pharmaceutically acceptable salt or solvate thereof. 
14. A compound of formula ZZ 
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wherein E is selected from the group consisting of hydrogen, 
Ci-Cealkyl, C (O) Ci-Cealkyi , aryl, 

Ci-Cealkylaryl, C(0)aryl, Ci-Ce alkylC (O) aryl, naphthyl, 

Ci-Cealkylnaphthyl, C (O) naphthyl, Ci-CsalkylC (Onaphtlryl, 

het eroaryl , d -Cealky Ihet eroary 1 , C { O ) het eroary 1 , 

Ci-Cb alkylC(0)heteroaryl, indanyl, Ci-Cealkylindanyl, 

C (O) indanyl, Ci-CsalkylC (O) indanyl, cyciopropyl, cyclobutyl, 

cyclopentyl, and cyclohexyl, 

15. A c6mpo\ind of formula ZZZ 
NO2 

o 

I? 




ZZZ 
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wherein E is selected from the group consisting of hydrogen, 
Ci-Ccalkyl, C {OCi-CsalkyI, aryl, 

Ci-Csalkylaryl, C(0)aryl, Ci-Cs alkylC (O) aryl, naphthyl, 
Ci-Cealkylnaphthyl, C (O) naphthyl, Ci-CealkylC (O) naphthyl, 
heteroaryl, Ci-Cealkylheteroaryl, C {O)heteroaryl, 
Ci-Ce allQ^lC(O) heteroaryl, indanyl, Ci-Cealkylindanyl, 
C(0)indanyl, Ci-CealkylC (O) indanyl, cyclopropyl, cyclobutyl, 
cyclopentyl, and cyclohexyl . 

16. A method for increasing the level of endogenous 
growth hormone in a human or an animal which comprises 
administering to said human or animal an effective amount of 
a coir^ound of formula I 

E 
I 

wherein : 

A is Ci-Cealkyl, aryl, Ci-Cealkylaryl, 
Ci-Cealkyl (OCi-Csalkylaryl, Ci-Csalkyi (S)Ci-C6alkylaryl, 
indolyl, indolinyl, thienyl, (Ci-Cealkyl) thienyl, 
benzothienyl, benzof uranyl , naphthanyl, cyclohexyl, (Ci- 
Cealkyl ) indolyl , (Ci -Cealkyl ) benzothienyl , 
( Ci -Cealkyl ) naphthany 1 , ( Ci -Cealkyl ) benzof uranyl , and 
( Ci -Cealkyl ) cy clohejQri ; 

B is NH2, NHRi, Ci-CealkylNHz, Ci-CealkylNHRi, 
Ci-C6alkylarylNH2, Ci-CealkylarylNHRi, 
Ci -Cealkylcyclohe^y INH2 , Ci -CealkylcyclohexylNHRi , 
Ri -piper idin-3-yl (Ci-Cealkyl ) , 
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Ri -piper idin-2-yl (Ci-Cealkyi) , Ri-piperidin-4-yl (Ci-Csalkyl) , 
Ri-quinolin-2-yl (Ci-Csalkyl) , 
Ri-(2,4-dihydroquinolin-2-yl(Ci-C6alkyl) , 
Ri-isoquinolin-2-yl(Ci-C6alkyl) , and 
Ri- (2, 4-dihydroisoquinolin-2-yl (Ci-Cealkyl) ; 

R^ is hydrogen, Ci-Cealkyi, Ci-Csalkyl (OH) , or 
Ci-CealkylidenyKOHjR^; 

Rj is Ci-Cealkyl, Ci-Csalkenyl, 

Ci-CealkyKOCi-Ce alkyl, C(0)0-Ci-C6 alkyl, aryl, or 
Ci-Cealkylaryl; 

X is Ci-Cealkylidenyl, O, S, NH, or NCCi-CealkyI) ; 

V is selected from the group consisting of 
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W is S, 0, NH, or CH2; 
Y is N or CH; 
Z is N or CH; 

Y' is N or CH? 
Z' is N or CH; 

R4 and R5 are independently hydrogen, Ci-Cealkyl, 
aryl, d-Cgallcylaryl, C (OOCCi-CsalkyI) , 
C{0)N(Ci-C6alkyl)2, or Ci-CealkylCOR?; 

R7 is hydrogen, Ci-Csalkyi, pyrrolidinyl, 
piperidinyl, homoproline, or proline; 

D is hydrogen, Ci-Cealkyl, 
Ci-CealkyKO) (COCi-CsalkyI, Ci-Csallqrl (o) (CO)N(Ci-C6alkyl)2, 
Ci-Cealkylaryl, C(0)R6, Ci-Csalkyl (ORs, Ci-Csalkyl (OH) , Ci-Cs 
all<ylC(0)R6, Ci -Chalky IRg, aryl, (Ci-C6alkyl)NHS02 (Ci-Cealkyl) , 
( Ci -Cgalky 1 ) NHSO2 ( aryl ) ; 

Rf, is H, Ci-Csalkyl, aryl, naphthyl, 
Ci-Csallcylaryl, acetyl, NH2, NH (Ci-Cealkyl) , 
NH(Ci-C6al)qrl)0(Ci-C6alkyl) , NH (Ci-Cealkyi) S (Ci-Csalkyi) , 
NH (Ci -Cealkylidenyl ) OCH3 , NH (Ci -Cealkyl ) aryl , 
NH(C3-C6 cycloalkyl) , NH (Ci-Cealkyl )C (0) (Ci -Cealkyl) , , 
NH(Ci -Cealkyl )NH(Ci-C6alkyl) , NH (Ci -Cealkyl )NH (d-Cealkylaryl) , 
NHSO2 (Ci-Cealkylaryl) , NH(Ci-Cealkyl)C (0)0 (Ci -Cealkyl) , 
NH (naphthyl) ,N(Ci-C6alkyl) 2, N(Ci-Cealkyl) (aryl), 
N ( Ci -Cealkyl ) (Ci -Cealkylaryl ) , O (Ci -CeaDcyl ) , O ( aryl ) , 
0 (Cj -Cealkylaryl ) , piperidinyl , 

piperidinyl-C(0)NH(Ci-Ceallcyl) , piperidinyl-C (0)NH (C,- 
Cealkylaryl) , piperidinyl-C (0)N(Ci-Cealkyl)2, 
piperidinyl-C (O)N(Ci -Cealkyl) (aryl), 
pyrrolidinyl, pyrrolidinyl C(0)NH(aryl) , 
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pyrrolidinyl C(0)NH{Ci-C6alkyl) , 

pyrrolidinyl C (0)N{Ci-C6alkyl) 2, 

pyrrolidinyl C (0)NH (Ci-Csalkylaryl) , 

pyrrolidinyl C (ONCCi-Csalkyl) (aryl) , 

pyrrolinyl , morpholino, hexamethyleneimino, 

heptamethyleneimino, quinolinyl, 2, 4-dihydroquinolinyl, 

1,2,3, 4-tetrahydroquinolinyl, 

2, 4-dihydroisoquinolinyl, 1, 2, 3, 4-tetrahydroisoquinolinyl, 
indolinyl, an amino acid selected from the group consisting 
of proline, homoproline, glycine, alanine, valine, leucine, 
isoleucine, tyrosine, tryptophan, phenylalanine, serine, 
threonine, asparagine, glutamic acid, aspartic acid, 
lysine, arginine, glutamine, histidine, cysteine, and 
methionine, or a nitrogen-containing heterocycle selected 
from the group consisting of 
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^^-^ 

0 0, 9 ^ 

H ^ 




00 o o 



NCj-Cgalkyl NC^-Cgalkylaryl 



0 0 0 0 0 0 

S S N N O Nar 



0 o O 



Naryl 
I 

SO2CH3 





^aryl 

CN^aryl q (O) Ci-Cgalkyl 




aryl 







alkylaryl Oaryl aryl 

aryl CN 



E is hydrogen, Ci-Cealkyl, C (OCi-Cealkyl, aryl, 
(aryl)C(0)NR6, (aryl) (Ci-CsalkyDC (ORe, 

Ci-Cealkylaryl, C(0)aryl, Ci-Cg alkylC (O) aryl, naphthyl, 
Ci-Csalkylnaphthyl, C(0)naphthyl, 

Ci-C6alkylC(0)naphthyl, heteroaryl, Ci-Csalkylheteroaryl, 
C{0)heteroaryl, Ci-Ce alkylC(0)heteroaryl, indanyl. 
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Ci-Cealkylindanyl , C (O) indanyl , Ci-CealkylC (O) indanyl , 
cycloalkyl; 

or D and E combine to form indanyl, fluorenyl, or 
cycloalkyl; 

G is hydrogen, Ci-Csalkyi, aryl, Ci-Cealkylaryl , 
and Ci-Cealkenyl; 

J is hydrogen, Ci-Cealkyi, aryl, and 
Ci-Cealkylaryl; 

L is hydrogen, Ci-Cgalkyl, C (OOCi-Cealkyl, aryl, 
Ci-Cealkylaryl, C (O) OCi-Cealkylaryl, Ci-Cealkenyl , -F, and 
-CN, Ci-Cealkyl-OH, Ci-Cealkyl-O-Ci-Cealkyi , 
Ci-C6alkyl-C(0)R6; 

or a pharmaceutically acceptable salt or solvate thereof. 

17 , A method for increasing the level of endogenous 
growth hormone in a hximan or an animal which coitprises 
administering to such human or animal an effective amount of 
a conpoiind of formula Id 



or a pharmaceutically acceptable salt or solvate thereof , 

18. A method for increasing the level of endogenous 
growth hormone in a human or an animal which comprises 
administering to such human or animal an effective amount of 
a compoiind of formula lA 




Id 



SUBSTITUTE SHEET (RULE 26) 



wo 99/08699 



PCTAJS98n7229 



852 




lA 



or a pharmaceutical ly acceptable salt or solvate thereof. 

19. A method for increasing the level of endogenous 
growth hormone in a human or an animal which comprises 
administering to such human or animal an effective amount of 
a compound of formula IB 




IB 



or a pharmaceutically acceptable salt or solvate thereof. 

20. A method for the treatment or prevention of a 
physiological condition which may be modulated by an 
increase in endogenous growth hormone which comprises 
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administering to an animal in need of said treatment an 
effective amount of a compound of Claim 1. 

21, A pharmaceutical formulation which comprises as 
an active ingredient a compound of Claim 1, or a 
pharmaceutically acceptable salt or solvate thereof, 
associated with one or more pharmaceutically acceptable 
carriers, diluents, or excipients. 

22 . A pharmaceutical formulation according to Claim 18 
which further comprises a bone-ant iresorptive agent, 

23. A process for preparing a compound of formula I 



wherein : 

A is Ci-CsalJcyl, aryl, Ci-Cealkylaryl, 
Ci -Cealky 1 ( O ) Ci -Cealky laryl , Ci -Cealky 1 ( S ) Ci -Cealky lary 1 , 
indolyl, indolinyl, thienyl, (Ci-Cealkyl) thienyl, 
benzothienyl, benzofuranyl, 'naphthanyl, cyclohexyl, (Ci- 
Cealkyl) indolyl, ( Ci -Cealky 1) benzothienyl, 
( Ci -Cealkyl ) naphthany 1 , ( Ci -Cealky 1 ) benzofuranyl , and 
( Ci -Cealkyl ) cyclohexyl ; 




E 



I 



B is NH2, NHRi, Ci -Cealky INH2, Ci -Cealky INHRi , 
Ci -Cealky larylNH2, Ci-CealkylarylNHRi , 
Ci -Cealky lcyclohexylNH2, Ci -Cealkyl cy clohexy INHRi , 
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Ri-piperidin-3-yl (Ci-Cealkyi) , 

Ri -piper idin-2-yl (Ci-Cealkyl) , Ri-piperidin-4-yl (Ci-Cfealkyi) , 

Ri-quinolin-2-yl (Ci-Cealkyi) , 

Ri- (2, 4-dihydroquinolin-2-yl (Ci-Cealkyl) , 

Ri-isoquinolin-2-yl (Ci-Csalkyl) , and 

Ri- (2, 4-dihydroisoquinolin-2-yl (Ci-Csalkyl) ; 

Rj is hydrogen, Ci-Cealkyl, Ci-Cealkyi (OH) , or 
Ci -Cealky lideny 1 ( OH ) Rj ; 

R2 is Ci-Cealkyl, Ci-Cealkenyl, 

Ci-CealkyKOCi-Cs alkyl, C(0)0-Ci-C6 alkyl, aryl, or 
Ci-Cealkylaryl; 

X is Ci-Cealkylidenyl, O, S, NH, or NCCi-CealkyI) ; 

V is selected from the group consisting of 
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W is S, O, NH, or CH2; 
Y is N or CH; 
Z is N or CH; 

Y' is N or CH; 
Z' is N or CH; 

R4 and Rs are independently hydrogen, Ci-Cealkyl, 
aryl, Ci-Cgalkylaryl, C(0)0(C,-C6alkyl) , 
C(0)N(Ci-C6alkyl)2, or d-CealkylCORT; 

R7 is hydrogen, Ci-Csalkyi, pyrrol idinyl, 
piperidinyl, homoproline, or proline; 

D is hydrogen, Ci-Csalkyl, 
Ci-CsalkyKO) (CO) Ci-Csallcyl, Ci-Cgalkyl (O) {CO)N(Ci-C6allQrl)2, 
Ci-Cealkylaryl, CCORs, Cj-Csalkyl (O) Rs, Ci-Cealkyi (OH) , d-Cg 
alkylC(0)R6, Ci-CjalkylRs, aryl, (Ci-C6alkyl)NHS02 (Ci-Cealkyl) , 
(Ci-Cealkyl ) NHSO2 (aryl ) ; 

Re is H, Ci-Cealkyl, aryl, naphthyl, 
Ci-Csalkylaryl, acetyl, NHz, NH (Ci-CeaDqrl) , 
NH(Ci-C6alkyl)0(Ci-C6alkyl) , NH (Ci-Csalkyi) S (C-Csalkyl) , 
NH (Ci-Csalkylidenyl) OCH3 , NH (Ci-Cealkyi ) aryl , 
NH(C3-C6 cycloalkyl) , NH(Ci-C6alkyl)C(0) (Ci-Cealkyi) , 
NH(Ci-C6allcy-i)NH(Ci-C6alkyl) , NH (Ci-C6alkyl)NH(Ci-C6alkylaryl) , 
NHS02(Ci-C6alkylaryl) , NH (Ci-Cealkyi )C(0)0(Ci-C6alkyl) , 
NH( naphthyl) ,N(Ci-C6alkyl)2, N (Ci-Cealkyi) (aryl) , 
N(Ci-C6alkyl) (Ci-Cealkylaryl) , O (Ci-Cealkyi) , O(aryl) , 
©(Ci-Ceallqriaryl) , piperidinyl, 

piperidinyl-C(0)NH(Ci-C6alkyl) , piperidinyl -C (O) NH(Ci- 
Cealkylaryl) , piperidinyl-C (0)N(Ci-C6alkyl)2, 
piperidinyl -C(0)N(Ci-C6alkyl) (aryl) , 
pyrrolidiiryl, pyrrolidinyl C (O)NH(aryl) , 
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pyrrolidinyl C (0)NH{Ci-C6alkyl) , 

pyrrolidinyl C (0)N(Ci-C6alkyl) 2, 

pyrrolidinyl C(0)NH(Ci-C6alkylaryl) , 

pyrrolidinyl C (0)NH{Ci-C6alkyl) (aryl), 

pyrrolinyl , morpholino, hexamethyleneimino, 

heptamethyleneimino, quinolinyl, 2, 4-dihydroquinolinyl, 

1,2,3, 4 -tetrahydroquinoliny 1 , 

2 , 4-dihydroisoquinolinyl , 1,2,3, 4-tetrahydroisoquinolinyl , 
indolinyl, an amino acid selected from the group consisting 
of proline, homoproline, glycine, alanine, valine, leucine, 
isoleucine, tyrosine, tryptophan, phenylalanine, serine, 
threonine, asparagine, glutamic acid, aspartic acid, 
lysine, arginine, glutamine, histidine, cysteine, and 
methionine, or a nitrogen-containing heterocycle selected 
from the group consisting of 
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H ^ 




00 o o 

NC.-C.allcvl Nr. 



NC^-Cgalkyl NCj-Cgalkylaryl 



0 0 0 O 0 0 



1>T N O Naryl 



0 D o 



SO2CH3 





*aryl 

CN'aryl c (OCi-Cgalkyl 




aryl 







alkylaryl Oaryl aryl 

aryl CN 

i 

E is hydrogen, Ci-C6alkyl, C (OCi-CealkyI, aryl, 
{aryl)C(0)NR6, (aryl) (Ci-Csalkyl) C (ORs, 
Ci-Csalkylaryl, C{0)aryl, Ci-Cs alky IC (O) aryl, naphthyl, 
Ci -Csalky Inapht hy 1 , C { O ) naphthyl , 

Ci-C6alkylC(0) naphthyl, heteroaryl, Ci-CsallQrlheteroaryl, 
C{0)heteroaryl, Ci-Cs alky IC (O) heteroaryl, indanyl. 
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Ci-Cealkylindanyl, C (O) indanyl, Ci-CealkylC (O) indanyl, 
cycloalkyl; 

or D and E combine to form indanyl, fluorenyl, or 
cycloalkyl; 

G is hydrogen, Ci-Csallcyl, aryl, Ci-Csalkylaryl, 
and Ci-Cealkenyl; 

J is hydrogen, Ci-Csalkyi, aryl, and 
Ci-Cealkylaryl; 

L is hydrogen, Ci-Cgalkyl, CCOOCi-Cealkyl, aryl, 
Ci-Cealkylaryl, C (O) OCi-Cealkylaryl, Ci-Cealkenyl, -F, and 
-CN, Ci-Cealkyl-OH, Ci-Cealkyl-O-Ci-Ccalkyi, 
Ci-C6alkyl-C(0)R6; 

or a pharmaceutically acceptable salt or solvate thereof, 
which comprises : 

(a) coupling a compound of formula II 



wherein E is as previously defined, and R2R1N is Re as 
previously defined; 

with a coirpound of formula III 




H2N 



II 
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NHBoc 



OH 



III 



in the presence of an activating agent. 

24 . A process for preparing a compo\ind of formula I 



wherein: 

A is Ci-Cealkyl, aryl, Ci-Cealkylaryl , 
Ci-Cealkyl (O) Ci-Csalkylaryl , Ci-Cealkyi ( S ) Ci -Cealkylaryl , 
indolyl, indolinyl, thienyl, (Ci-Cealkyl) thienyl, 
benzothienyl, benzofuranyl, naphthanyl, cyclohexyl, (Ci- 
Csalky 1 ) indolyl , ( Ci -Csalkyl ) benzothienyl , 
(Ci-Cealkyl ) naphthanyl , (Ci-Cealkyi ) benzof uranyl , and 
(Ci-Cealkyl) cyclohexyl ; 



Ci-CsalkylarylNHz, Ci-CealkylarylNHRi, 
Ci-C6alkylcyclohexylNH2, Ci-CealkylcyclohexylNHRi, 
Ri-piperidin-3-yl(Ci-C6alkyl) , 

Ri -piper idin-2-yl(Ci-C6alkyl) , Ri-piperidin-4-yl (Ci-Cealkyl) , 
Ri-quinolin-2-yl (Ci-Cealkyl) , 




E 



I 



B is NH2, NHRi, Ci-C6alkylNH2, Ci-CealkylNHRi, 
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Ri- (2, 4-dihydroquinolin-2-yl (Ci-Cealkyl) , 

Ri-isoquinolin-2-yl(Ci-C6alkyl) , and 

Ri- {2, 4-dihydroisoguinolin-2-yl (Ci-Cealkyl) ; 

R^ is hydrogen, Ci-Cealkyl, Ci-Cealkyl (OH) , or 
Ci -Cealky 1 ideny 1 ( OH ) R2 ; 

R2 is Ci -Cealky 1, Ci-Csalkenyl, 

Ci-C6alkyl(0)Ci-C6 alkyl, C(0)0-Ci-C6 alkyl, aryl, or 
Ci -Cealky laryl; 

X is Ci -Cealky lidenyl, O, S, NH, or NtCi-CealkyI) ; 

V is selected from the group consisting of 
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W is S, O, NH, or CHj; 
Y is N or CH; 
Z is N or CH; 

Y' is N or CH; 
Z' is N or CH; 

R4 and R5 are independently hydrogen, Cj-Cealkyl, 
aryl, Ci-Csalkylaryl, C (O) O (Ci-Cealkyi) , 
C(0)N(Ci-C6allcyl)2, or Ci-CealkylCORT; 

R7 is hydrogen, Ci-Cealkyi, pyrrolidinyl, 
piperidinyl, homoproline, or proline; 

D is hydrogen, Ci-Cealkyi, 
Ci-CsalkyKO) (CO) Ci-Cealkyi, Ci-Csalkyl (O) {C0)N(Ci-C6alkyl) 2, 
Ci-Cealkylaryl, C(0)R6, Ci-Cealkyi (ORs, Ci-Cealkyi (OH) , Ci-Cg 
alkylC(0)R6, Ci-CsalkyIRs, aryl, (Ci-C6alkyl)NHS02 (Ci-Cealkyl) , 
(Ci-C6alkyl)NHS02(aryl) ; 

Rfi is H, Ci-Cealkyl, aryl, naphthyl, 
Ci-Csalkylaryl, acetyl, NH2, NH (Ci-Csalkyl) , 
NHCCi-CsalkyDOCCi-Cgalkyl) , NH(Ci-C6alkyl)S{Ci-C6alkyl) , 
NH(Ci-C6alkylidenyl)OCH3, NH ( C, -Cjalkyl ) aryl , 
NH(C3-C6 cycloalkyl) , NH(Ci-C6alkyl)C{0) (Ci-Csalkyi) , 
NH(C,-C6alkyl)NH(Ci-C6alkyl) , NH(Ci-C6alkyl)NH(Ci-C6alkylaryl) , 
NHS02(Ci-C6alkylaryl) , NH(C,-C6alkyl)C(0)0(Ci-C6alkyl) , 
NH(naphthyl) ,N(Ci-C6alkyl)2. N (Ci-Cealkyl) (aryl) , 
N{Ci-C6alkyl) (Ci-Cealkylaryl) . ©(Ci-Cealkyi) , O(aryl), 
©(Ci-Csalkylaryl) , piperidinyl, 

piperidinyl -C(0)NH(Ci-C6alkyl) , piperidinyl-C(0)NH(Ci- 
Cealkylaryl) , piperidinyl-C (0)N(Ci-C6alkyl)2, 
piperidinyl-C(0)N(C,-C6alkyl) (aryl), 
pyrrolidinyl , pyrrolidinyl C (O) NH (aryl ) , 
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pyrrolidinyl C(0)NH{Ci-C6alkyl), 

pyrrolidinyl C {0)N(Ci-C6alkyl)2, 

pyrrolidinyl C {0)NH(Ci-C6alkylaryl) , 

pyrrolidinyl C (0)NH(Ci-C6alkyl) (aryl), 

pyrrolinyl , morpholino, hexamethyleneimino, 

heptamethyleneimino, quinolinyl , 2 , 4-dihydroquinolinyl , 

1,2,3, 4-tetrahydroquinolinyl, 

2 , 4-dihydroisoquinolinyl , 1,2,3, 4-tetrahydroisoquinolinyl , 
indolinyl, an amino acid selected from the group consisting 
of proline, homoproline, glycine, alanine, valine, leucine, 
isoleucine, tyrosine, tryptophan, phenylalanine, serine, 
threonine, asparagine, glutamic acid, aspartic acid, 
lysine, arginine, glutamine, histidine, cysteine, and 
methionine, or a nitrogen-containing heterocycle selected 
from the group consisting of 
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E is hydrogen, Ci-Cealkyi, C (OCi-CealkyI, aryl, 
(aryl)C(0)NR6, (aryl) (Ci-CealkyDC (ORe, 

Ci-Cgalkylaryl, C(0)aryl, Ci-Ce alky IC (O) aryl, naphthyl, 
Ci-Cealkylnaphthyl, C (O)naphthyl, 

Ci-C6alkylC{0)naphthyl, heteroaryl, Ci-Cealkylheteroaryl, 
C(0)heteroaryl, Ci-Cs alkylC (O) heteroaryl , indanyl. 
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Ci-Cealkylindanyl , C (0) indanyl , Ci -CsalkylC (O) indanyl , 
cycloalkyl; 

or D and E combine to form indanyl, fluorenyl, or 
cycloalkyl ; 

G is hydrogen, Ci-Csalkyl, aryl, Ci-Cealkylaryl, 
and Ci-Cealkenyl; 

J is hydrogen, Ci-Cealkyl, aryl, and 
Ci-Cealkylaryl; 

L is hydrogen, Ci-Cealkyi, C (OjOCi-Cealkyl, aryl, 
Ci-Cealkylaryl, C (OjOCi-Cealkylaryl, Ci-Cealkenyl, -F, and 
-CN, Ci-Cealkyl-OH, Ci-Cealkyl-O-Ci-Cealkyi, 
Ci-C6alkyl-C(0)R6; 

or a pharmaceutically acceptable salt or solvate thereof, 

which comprises: 

(a) deprotecting a compound of formula la' 




NHBoc 



la* 

wherein E is as previously defined; 

(b) acylating with a compound of formula VI, wherein a 
coiipound of formula VI is R2R1N, and R2R1N is Rs as previously 
defined; 

(c) deprotecting with a second deprotecting agent. 
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25. A process for preparing, a coinpound of formula I 



wherein : 

A is Ci-Cealkyl, aryl, Ci-Cealkylaryl, 
Ci -C6alky 1 ( O ) Ci -Csalkylary 1 , Ci -Cealkyl ( S ) Ci -Csalky laryl , 
indolyl, indolinyl, thienyl, (Ci-Csalkyi) thienyl, 
benzothienyl, benzofuranyl, naphthanyl, cyclohexyl, {Ci^ 
Cealkyl) indolyl, (Ci-CealkyDbenzothienyl, 
{ Ci -Cealkyl ) naphthanyl , (Ci -Cealkyl ) benzof uranyl , and 
( Ci -Cealky 1 ) cy clohexy 1 ; 



Ci-CealkylarylNHz, Ci-CealkylarylNHRi , 

Ci -C6alkylcyclohej<ylNH2 , Ci -Cealky IcyclohexylNHRi , 

Ri-piperidin-3-yl {Ci-Csalkyi ) , 

Ri-piperidin-2-yl (Ci-Cealkyl) , Ri-piperidin-4-yl (Ci-Cealkyl) , 

Ri-quinolin-2-yl(Ci-C6alkyl) , 

Ri- (2,4-dihydroquinolin-2-yl (Ci-Cealkyi) , 

Ri-isoquinolin-2-yl (Ci-Cealkyl) , and 

Ri - ( 2 , 4 -dihydroi soquinolin-2 -y 1 ( Ci -Cealkyl ) ; 

Ri is hydrogen, Ci-Cealkyl, Ci-Cealkyl (OH) , or 
Ci-Csalkylidenyl (0H)R2; 

Rj is Ci -Cealkyl, Ci-Cealkenyl, 

Ci-CealkyKOCi-Ce alkyl, C(0)0-Ci-Ce alkyl, aryl, or 
Ci-Cealkylaryl; 




B 



I. 



B is NH2, NHRi, Ci-CealkylNHz, Ci-CealkylNHRi , 
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X is Ci-Csalkylidenyl, O, S, NH, or NCCi-Ceallqri) ; 
V is selected from the group consisting of 
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cind 




W is S, O, NH, or CH2; 
Y is N or CH; 
Z is N or CH; 

Y' is N or CH; 
Z' is N or CH; 

R4 and Rs are independently hydrogen, d-Csalkyl, 
aryl, Ci-Csallcylaryl, C(0)0(Ci-C6alkyl) , 
C(0)N(Ci-C6alkyl)2, or Ci-CealkylCORT; 

R7 is hydrogen, Ci-Csalkyi, pyrrolidinyl, 
piperidinyl, homoproline, or proline; 

D is hydrogen, Ci-Cealkyi, 
Ci-CgalkyKO) (COCi-CealJQ'l, Ci-Cgalkyl (0) {CO)N(Ci-C6alkyl)2, 
Ci-Cealkylaryl, C(0)R6, Ci-Csalkyl (ORs, Ci-CsalJqri (OH) , Ci-Cs 
alkylC(0)R6, Ci-rCsalkylRs, aryl, (Ci-CsalkyDNHSOa (Ci-Cealkyi) , 
(Ci-C6alkyl)NHS02(aryl) ; 

Re is H, Ci-Cealkyl, aryl, naphthyl, 
Ci-Csalkylaryl, acetyl, NH2, NH (Ci-Csalkyi) , 
NH(Ci-C6alkyl)0{Ci-C6alkyl) , NH (Ci-Csallcyl) S (Ci-Cealkyl) , 
NH(Ci-C6alkylidenyl)OCH3, NH(C,-C6alkyl) aryl, 
NH{C3-C6 cycloalkyl) , NH {Ci-Csalkyl) C (O) (C-Csalkyl) , 
NH(Ci-C6alkyl)NH{C,-C6alkyl) , NH (Ci-C6alkyl)NH(Ci-C6alkylaryl) , 
NHSOzCCi-Csalkylaryl) , NH (Ci-Cgalkyl ) C (0)0(C,-C6alkyl) , 
NH (naphthyl) ,N(Ci-C6alkyl) 2, N(Ci-C6alkyl) (aryl), 
N(Ci-C6alkyl) (Ci-Csalkylaryl) , 0{Ci-C6al)qri) , o(aryl), 
OCCi-Csalkylaryl) , piperidinyl, 

piperidinyl-C(0)NH(Ci-C6alkyl) , piperidinyl-C (0)NH (Ci- 
Csallqrlaryl ) , piperidinyl-C (O) N (d -Cealkyl ) 2 . 
piperidinyl-C (ONCCi-Cealkyl) (aryl) , 
pyrrolidinyl, pyrrolidinyl C (O)NH(aryl) , 
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pyrrolidinyl C (ONHCCi-CealkyI) , 

pyrrolidinyl C(0)N{Ci-C6alkyl)2, 

pyrrolidinyl C(0)NH(Ci-C6alkylaryl) , 

pyrrolidinyl C (0)NH(Ci-C6alkyl) (aryl), 

pyrrol iny 1 , morpholino , hexamethy leneimino , 

heptamethyleneimino, quinolinyl, 2 , 4-dihydroc[uinolinyl, 

1, 2, 3 , 4-tetrahydroquinolinyl, 

2 , 4-dihydroisoquinolinyl, 1,2,3, 4-tetrahydroisoquinolinyl , 
indolinyl, an amino acid selected from the group consisting 
of proline, homoproline, glycine, alanine, valine, leucine, 
isoleucine, tyrosine, tryptophan, phenylalanine, serine, 
threonine, asparagine, glutamic acid, aspartic acid, 
lysine, arginine, glutamine, histidine, cysteine, and 
methionine, or a nitrogen-containing heterocycle selected 
from the group consisting of 
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0 Q, « 9 ^ 



CO o o 



NCi-Cgallcyl Nq-Cgalkylaryl 



o o o o o o 

^ N N Naryl 

0 n O 



SO2CH3 





^aryl 

CN'aryl ^ (O) Cj-Cgalkyl 




aryl 







alkylaryl Oaryl aryl 

aryl CN 



E is hydrogen, Ci-Csalkyi, C(0)Ci-Csalkyl, aryl, 
(aryl)C{0)NR6, (aryl) (C,-C6alkyl)C(0)R6, 

Ci-Cgalkylaryl, C(0)aryl, Ci-Cs al]qrlc(0)aryl, naphthyl, 
Ci-Cgalkylnaphthyl , C (O) naphtJq^l , 

Ci-C6alkylC(0) naphthyl, heteroaryl, Ci-Cealkylheteroaryl, 
C{0)heteroaryl, Ci-Cs alkylC (O) heteroaryl, indanyl. 
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Ci-Cealkylindanyl, C(0) indanyl, Ci-CealkylC (O) indanyl, 
cycloalkyl ; 

or D and E combine to form indanyl, fluorenyl, or 
cycloalkyl; 

G is hydrogen, Ci-Cealkyl, aryl, Ci-Ceallcylaryl, 
and Ci-Csalkenyl; 

J is hydrogen, Ci-Cealkyi, aryl, and 
Ci-Csalkylaryl; 

L is hydrogen, Ci-Csalkyi, C (OOCi-Csalkyl, aryl, 
Ci-Csalkylaryl, C{0)0Ci-C6alkylaryl, Ci-Cealkenyl, -F, and 
-CN, Ci-Csalkyl-OH, Ci-Cealkyl-O-Ci-Cealkyi, 
Ci-C6alkyl-C(0)R6; 

or a pharmaceutically-acceptable salt or solvate thereof, 
which comprises : 

(a) reacting a compound of formula ZZ or ZZZ 




wherein E is as defined above, 
with a suitable base. 

26. A process according to Claim 25 wherein said 
suitable base is lithi\im hydroxide. 
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27. A process according to Claim 25 which further 
coirprises : 

(b) coupling a compound of formula ZZ' or ZZZ' 



NH2 



E 




ZZ' ZZZ' 



with a compound of formula III 




NHBoc 



OH 



III 



in the presence of an activating agent . 

28. A process according to Claim 27 which further 
coirprises : 

(c) deprotecting the product of step (b) . 

29. A method according to Claim 16 which further 
comprises administering to a patient a bone antiresorptive 
agent. 

30. A method according to Claim 29 wherein said bone 
antiresorptive agent is a bisphosphonate. 
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Title 

GROWTH HORMONE SECRETAGOGUES 
Background of the Invention 



Growth hormone is a secretory protein of the pituitary 
gland of animals having wide ranging developmental effects 
on the organism. Artificial manipulation of growth hormone 

10 levels has been demonstrated to have significant therapeutic 
utility. Human growth hormone supplementation has been 
shown to be an effective treatment for growth hormone 
deficiencies and their related disease states in humans. 
Apart from this application, • studies have uncovered new and 

15 significant properties of growth hormone which lend further 
importance to the ability to control growth hormone levels. 
For example, recent clinical studies indicate that growth 
hormone supplementation may be useful in combating the 
maladies of aging in humans. Elevated growth hormone levels 

20 in animals have been shown to result in increased lean 

muscle mass. One application of this latter observation 
could result in higher production of leaner meat products or 
in the production of larger and/or stronger animals. 

While growth hormone is naturally produced by the 

25 pituitary gland, the secretion of growth hormone into the 
bloodstream is controlled by a second protein. Growth 
Hormone Releasing Factor (GRF) . This hormone is also 
commonly known in the art as somatocrinin , Growth Hormone 
Releasing Hormone (GHRH) , and Growth Releasing Hormone 

3 0 (GRH) . 

There are two ways to approach the problem of 
increasing circulating levels of growth hormone: (1) 
increase the level of human growth hormone in the organism 
directly or (2) increase the organism's natural tendency to 
3 5 produce growth hormone. The latter strategy may be achieved 
via supplementation with GRF. GRF has been demonstrated to 
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increase the circulatory levels of growth hormone in \/ivo. 
(Rivier, et aJ . , Nature (London), 300:275 (1982). The 
effect of GRF, including structural analogs thereof, on 
growth hormone production has been widely studied. A 
5 primary obstacle to the use of GRF as a direct supplement is 
its short lifespan in vivo, L.A. Frohman, et ai . , Journal 
of Clinical Investigation, 78:906 (1986). More potent 
and/or longer lasting GRF molecules are therefore desirable 
for the development of effective human therapeutic or animal 

10 husbandry agents. 

The structure of GRF has been modified in numerous ways 
resulting in longer lasting and/or more potent GRF analogs. 
It has been demonstrated that the first 29 amino acids from 
the N-terminus are sufficient to retain full GRF activity. 

15 Speiss, et ai . , Biochemistry, 21:6037 (1982). One strategy 
has been the incorporation of novel D-amino acid residues in 
various regions of the GRF molecule. V.A. Lance, et ai . , 
Biochemical and Biophysical Research Communications , 119:265 

(1984) ; D.H. Coy, et aJ , , Peptides, 8(suppl. 1):49 (1986). 
20 Another strategy has modified the peptide backbone of GRF by 

the incorporation of peptide bond isosteres in the N- 
terminal region. D. Tourwe, Janssen, Chim. Acta, 3:3 

(1985) ; S,J. Hocart, et al , , Journal of Medicinal Chemistry, 
33:1954-58 (1990). A series of very active analogs of GHRH 

25 is described in European Patent Publication 511,003, 
- published October 28, 19 92, - - - 

In addition to the actions of GHRH there are various 
ways known to release growth hormone. For example, 
chemicals such as arginine, l-3 , 4 -dihydroxyphenylalanine (l- 

30 DOPA) , glucagon, vasopressin, and insulin-induced 

hypoglycemia, as well as activities such as sleep and 
exercise, indirectly cause growth hormone to be released 
from the pituitairy by acting in some fashion on the 
hypothalamus, perhaps either to decrease somatostatin 

35 secretion or to increase the secretion of GHRH. 



SUBSTITUTE SHEET (RULE 26) 

BNSDOCID: <WO 9908699A1J_> 



wo 0*)/08699 



PCT/US98/I722^) 



In cases where increased levels of growth hormone are 
desired, the problem has generally been solved by providing 
exogenous growth hormone or by administering GHRH, or a 
related peptidyl compounds which stimulates growth hormone 
5 production or release. In either instance the peptidyl 
nature of the compound has necessitated that it be 
administered by injection. 

Other compounds have been developed which stimulate the 
release of endogenous growth hormone, such as analogous 

10 peptidyl compounds related to GHRH . These peptides, while 
considerably smaller than growth hormones are still 
susceptible to metabolic instability. 

Administration of the hexapeptide growth hormone 
releasing peptide-6 {GHRP-6) results in the secretion of 

15 growth hormone in many species, including humans. 

This peptide is one of a series of synthetic peptides, the 
structures of which were based on the pentapeptide Met- 
enkephalin. It has been shown that CHRP binds specifically 
to the pituitary, although the binding does not involve the 

20 opioid, GHRH, or the somatostatin receptors. 

In recent years significant efforts have been taken to 
develop nonpeptidyl analogs of this series of compounds. 
Such compounds, termed growth hormone secretagogues , should 
be orally bioavailable , induce the production or release of 

25 growth hormone, and act in concert, or synergist ically with 
GHRH . 

Representative growth hormone secretagogues are 
disclosed in United States Patent 3,239,345; United States 
Patent 4,035,979; United States Patent 4,411,890; United 

30 States Patent 5,206,235; United States Patent 5,248,841; 
United States Patent 5,310,737; United States Patent 
5,310,017; European Patent Publication 144,230; European 
Patent Publication 513,974; Patent Cooperation Treaty Patent 
Publication WO 94/07485; Patenc Cooperation Treaty Patent 

35 Publication WO 94/08583; Patent Cooperation Treaty Patent 
Publication WO 94/13596; Unired States Serial Number 
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08/704,494, .filed August 20, 1996, United States Serial 
Number 08/700,206, filed August 20, 1996, and Science, 
260 :1640-1643 (1993) . 

United States Patent 5,206,235, issued April 27, 1993, 
5 describes a series of benzolactam compounds typified by the 
following structure. 



10 These compounds have demonstrated clinical activity in 

humans in raising the growth hormone secretory levels. B.J. 

Gertz, Journal of Clinical Endocrinology and Metabolism, 

77 : 1393-1397 (1993 ) . 

Another group of growth hormone secretagogues is 
15 described in Patent Cooperation Treaty Patent Publication WO 

94/13696, published June 23, 1994. These compounds are 

typified by the following two structures. 





M H 



CH3SO:r 



20 
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The present invention provides a series of compounds 
5 that have activity as grov7th hormone secretagogues . These 
compounds are non-peptidyl in nature and are, therefore, 
more metabolically stable than growth hormone, growth 
hormone releasing hormone, or analogs of either of these 
proteins. The compounds employed in the present invention 
10 are preferred for human pharmaceutical uses as well as 
veterinary uses, particularly in cattle, swine, sheep, 
poultry and fish. 



15 The present invention relates to compounds of formula I 



J 

^^^^^ 



20 

wherein : 
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A is Ci-Cr>alkyi, aryi, Ci -Cr.alky lary 1 , 
Ci-Cr.alkyl (O) Ci-CV.alkyiaryl , Ci -C,;alkyl ( S ) Ci -Chalky laryl , 
indolyl, indolinyi, thienyl , (Ci-Coalkyl ) thienyl , 
benzothienyl , benzof urany 1 , naphthanyl , cyclohexyi, (d- 
5 C^alkyl ) indolyl , (Ci -Cjalkyl ) benzothienyi , 

(Ci-C^alkyl) naphthanyl, (Ci-Cr.alkyl) benzof urany 1 , and 
(Ci -C6alkyl ) cyclohexy 1 ; 

B is NH2, MHRi, Ci -C.-^alky INH^ , Ci -Chalky iNHRi , 
Ci -CsalkylarylNH^ , Ci -Cc;aiky iary iNHRi , 
10 Ci -C6alkylcyclohexylNH2 , Ci-C^alkylcyclohexylNHRi , 
Ri-piperidin-3~yl (Ci -C*>alkyl ) , 

Ri-piperidin-2-yl (Ci-Coalkyl) , Ri -piper idin-4 -y 1 ( C: -Chalky 1) , 
Ri -quinolin-2-yl (Ci-C^alkyl) , 
Ri- (2 , 4-dihydroquinoiin-2-yl (Ci-Ct^alkyl ) , 
15 Ri-isoquinolin-2-yl (Ci -C^alkyl) , and 

Ri- (2 , 4-dihydroisoquinolin-2-yl (Ci-C6alkyl) ; 

is hydrogen, Ci-C^alkyl, Ci -Cf.alkyl (OH ) , or 
Ci-Cnalkylidenyl (OH) R^ ; 

R. is Ci-Cealkyl, Ci -Cealkenyl , 
20 Ci-C^alkyl (O)Ci-Cf. alkyl, c(0)0-Ci-Cf. alkyl, aryl, or 
Ci -Cealkyiaryl ; 

X is Ci-C^alkylidenyl, O, S, NH, or N (Ci-Coalkyl ) ; 
V is selected from the group consisting of 
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and 




W is S, O, MH, or CH:. ; 
5 Y is N or CH; 

Z is N or CH. 

Y' is N or CH; 
Z' is N or CH; 

Ru and Rs are independently hydrogen, C-, -Chalky 1 , 
10 aryl, Ci -Chalky laryl , C (O) O (d -C^alkyl ) , 
C {0)N(C,-C6alkyl)2, or Ci -CsalkylCORT ; 

R7 is hydrogen, d-Ccalkyl, pyrrol idinyl , 
piperidinyl, homoproline , or proline; 

D is hydrogen, Ci-C.3alkyl, 
15 C, -Chalky! (O) (CO) C, -C^alkyl , Ci-Coalkyl (O) (CO) N (C, -C^.alkyl ) . , 
C-:-C£,alkylaryl, C(0)R6, C; -Csalkyl ( O) R^, , C-, -Csalkyl(OH) , C,-C„ 
aikylC(0)R6, Ci -C^alkylR,,, aryl, (C, -Chalky 1 ) MHSO^ ( Ci -Ct,alkyl ) , 
(Ci-C6alkyl)NHS02(aryl) ; 

Rfa is H, Ci-Cgalkyl, aryl, naphthyl, 
20 C.-Cgalkylaryl , acetyl, NH2 , NH (C, -Ctalkyl ) , 

NH(C,-C6alkyl)0{Ci-C6alkyl) , NH (Ci -Cc,alkyl ) S (C,-Ccalkyl) , 
NH (Ci-CoalkylidenyDOCH,, NH (Ci -C,;a Iky 1 ) aryl , 
NH(C3-C6 cycloalkyl) , NH (Ci -Cr.alkyl) C (O) (C.-C^alkyl) , 
NH(Ci-C6alkyl)NH{C|-C6alkyl) , NH (C, -Ctalkyl ) NH (Ci -Chalky laryl ) , 
25 NHSO2 (Ci-Ci,alkylaryl) , NH (C, -Ctalkyl ) C (O) O (C, -Ctalkyl ) , 

NH (naphthyl) , N (Ci"-Ctaikyi")7;" N (C, -C,-al 

N(C,-C6alkyl) (Ci-Cealkylaryl) , O (C; -Ctalkyl ) , O(aryl), 
O (Ci-Cgalkylaryl ) , piperidinyl, 

piperidinyl-C (0)NH(Ci-Cf.alkyl) , piperidinyl-C (O) NH (C; - 
30 C.-.alkylaryl ) , piperidinyl-C (OyN(Ci -C.alkyl) • 
piperidinyl-C (0)N(Ci-Cf,alkyl) (aryl) , 
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pyrrol idinyl , pyrrol idinyi C (O) NH (aryl ) - , 

pyrrolidinyl C (O) NH {Ci -Cr,alky 1 ) 

pyrrolidinyl C (O) NH (Ci -Coalkyl ) , 
5 pyrrolidinyl C (O) NH {C, -Chalky laryl )- , 

pyrrolidinyl C (O) NH ( Ci -Cealky 1 ) aryl - , 

pyrrolinyl , morpholino, hexamethy leneimino , 

heptamethyleneimino, quinolinyl , 2 , 4 -dihydroquinoliny 1 , 

1,2,3, 4-tetrahydroquinolinyl , 
0 2 , 4-dihydroisoquinolinyl , 1,2,3 , 4-tetrahydroisoquinolinyl , 

indolinyl, an amino acid selected from the group consisting 

of proline, homoproline, glycine, alanine, valine, leucine, 

isoleucine, tyrosine, triptophan, phenylalanine, sei-ine, 

threonine, asparagine, glutamic acid, aspartic acid, 
5 lysine, arginine, glutamine, histidine, cysteine, and 

methionine, or a nitrogen-containing heterocycle selected 

from the group consisting of 



990a69gAl t 
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N NCH. 






00 c":i C 



NC, -C.aikyl MC^ -C.alky iary 1 



O 9 0 o o c:) 



Nary 1 



SO0CH3 




arvl 



N S 





-aryi 

C^j^aryl c (O) -Chalky 1 




aikyiaryl 





Oaryl 



aryl 




E is hydrogen, Ci-C,,alkyl, C (O) Ci -C.aikyi , ar\-- 
(aryl)C (0)MR.,, (aryl) (C^ -CV.alkyl ) C (O) R.; , 

Ci-C.;alkylaryl , C (O) aryl, Ci-Ck alkylC (O) aryl , naphthyl , 
Ci -Cc.alkylnaphthyl , C (O) naphthyl , 

Ci -C^alkylC (O) naphthyl , heteroaryl , Ci -Ct;alkylhetGroary 1 , 
C (O) heteroaryl, C1-C6 alkylC (O) heteroaryl , indanyl. 
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Cj-Cftalkyiindanyl , C (O) indanyi , Ci -C^^alkylC (O) indanyl , 
cycloalkyl; 

or D and E combine to form indanyi, fiuorenyl, or 
cycloalkyl; 

5 G is hydrogen, Ci-C6alkyl, aryl, d -CGalkylaryl , 

and Ci -Cf.alkenyl ; 

J is hydrogen, Cj-Cealkyl, ar^^l, and 
Ci-C^alkylarvl ; 

L is hydrogen, Ci-C6alkyl, C ( O ) OCi -C^alkyl , aryl, 
10 Ci-CKalkyiaryl, C ( O ) OC, -Chalky laryl , Ci -C^alkeny 1 , -F, and 
-CN, Ci-Cealkyl-OH, Ci -Chalky 1 -O-Ci -Cealkyl , 
Ci-Coalkyl-C(0)R6; 

or a pharmaceutically acceptable salt or solvate thereof. 

15 The present invention further relates to pharmaceutical 

formulations containing compounds of formula I, alone or in 
combination with other growth hormone secretagogue 
compounds, and/or in combination with suitable bone- 
ant iresorptive agents, and the use of said compounds and/or 

20 formulations at least for the increase in endogenous levels 
of growth hormone in a mammal . 

The present invention yet further relates to methods 
for the treatment or prevention of a physiological condition 
which may be modulated by an increase in endogenous growth 

25 hormone, which method comprises administering to an animal 
in need of said treatment an effective amount of a compound 
of formula I . 

The present invention additionally relates to compounds 
of formula lA: 
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lA 

The present invencion still further relates to 
ompounds of formula IB: 




IB 

The present invention additionally relates to compounds 
-f — f-oirmu-lra— IcT'-: 
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EtO 



o= 




NH 



O 



N 



N 




O 



la 



NHBOC 



wherein E is as defined above. 

5 Also provided are compounds of formula ZZ and ZZZ 

useful as chiral intermediates in the preparation of 

compounds of formula I : 



NOo 





10 



ZZ 



ZZZ 



wherein E is as defined above. 

The present invention still further relates to 
processes for the preparation of compounds of formula I 



15 
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The terms and abbreviations used in the instant 
examples have their normal meanings unless otherv/ise 
designated. For example "^C" refers to degrees Celsius; "N" 
refers to normal or normality; "mmol" refers to millimole or 
5 millimoles; "g" refers to gram or grams; "ml" means 

milliliter or milliliters; "M" refers to molar or molarity; 
"MS" refers to mass spectrometry; "FDMS" refers to field 
desorption mass spectrometry; "UV" refers to ultraviolet 
spectroscopy; "IR" refers to infrared spectroscopy; and 
10 "NMR" refers to nuclear magnetic resonance spectroscopy. 

As used herein, the term "Ci-C'e alkyl" refers to 
straight or branched, monovalent, saturated aliphatic chains 
of 1 to 6 carbon atoms and includes, but is not limited to, 
methyl, ethyl, propyl, isopropyl, butyl, isobutyl, t-butyl, 
15 pentyl, isopentyl, and hexyl . The term "Ci-Ce alkyl" 
includes within its definition the term "C1-C4 alkyl". 

As used herein, the term "cycloalkyl" refers to 
cyclized chains of 1 to 6 carbon atoms and includes, but is 
not limited to, cyclopropyl, cyclobutyl, cyclopentyl, and 
20 cyclohexyl . 

"Halo" represents chloro, fiuoro, bromo or iodo. 
"Ci-Ce alkoxy" represents a straight or branched alkyl 
chain having from one to six carbon atoms attached to an 
oxygen atom. Typical Ci-Ce alkoxy groups include methoxy, 
25 ethoxy, propoxy, isopropoxy, butoxy, t-butoxy, pentox-y and 
the like. The term "Ci-Ce alkoxy" includes within its 
definition the term "C1-C4 alkoxy". 

"C2-C6 alkanoyl" represents a straight or branched 
alkyl chain having from one to five carbon atoms attached 
3 0'" throu"gh a' carbohyl moieFy" " '^Typicar'c2 -Ce alkanoyl groups 
include ethanoyl (also referred to as acetyl), propanoyl, 
isopropanoyl, butanoyl, t-butanoyl, pentanoyl , hexanoyl, and 
the like. 

"Ci-Ce alkylidenyl" refers to a straight or branched, 
35 divalent, -saturated aliphatic chain of one to six carbon 
atoms and includes, but is noL limited to, methylenyl, 
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ethylenyl, propylenyl, i sop ropy lenyl , butyienyl, 
isobutyienyi , t-butylenyl, pentylenyl, isopenty ieny 1 , 
hexylenyl, and the like. 

The term "aryl" represents an aromatic ring or rings % 
5 including phenyl, napthyl, biphenyl, and aromatic residues 
of 5 to 7-membered rings with 1 to 4 heteroatoms (a 
"heteroaryl " ) , all of which may be optionally substituted 
with one or more subst ituents , including 
Ci-Cs alkyl, -OCi-Ce alkyl, -OCF., amide, NHamide, 

10 carboxamide, sulfonamide, NHsul f onamide , imide, hydroxy, 

carboxy, nitro, chloro, fluoro, tri (chloro or fluoro) methyl , 
cyano, and the like. The aromatic ring may be attached at 
any carbon atom or heteroatom which affords a stable 
structure. 3 , 4 -methylenedioxypheny 1 is included here. 

15 The term "heterocycle" represents a stable 5- to 7- 

membered monocyclic or 7-. to 10-membered bicyclic 
heterocyclic ring which is saturated or unsaturated and 
which consists of carbon atoms and from 1 to 4 heteroatoms 
selected from the group consisting of nitrogen, oxygen or 

20 sulfur, and wherein the nitrogen and sulfur heteroatoms may 
optionally be oxidized, and the nitrogen heteroatom may 
optionally be quaternized and including a bicyclic group in 
which any of the above-defined heterocyclic rings is fused 
to a benzene ring. The heterocyclic ring may be attached at 

25 any heteroatom or carbon atom which affords a stable 

structure, and may be optionally substituted with one or 
more substituents selected from the group consisting of Ci- 
C6 alkyl, -OCi-Cs alkyl, hydroxy, nitro, chloro, fluoro, or 
tri (chloro or fluoro) methyl , and the like. 

30 The term "carboxy-protecting group" as used herein 

refers to substituents of the carboxy group commonly 
employed to block or protect the carboxy functionality while 
reacting other functional groups on the compound. Examples 
of such protecting groups include methyl, ethyl, p- 

35 nitrobenzyl, p-methylbenzy 1 , p-methoxybenzy 1 , 3,4- 
dimethoxybenzyl , 2 , 4-dimethoxybenzyl , 2,4,6- 
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trimethoxybenzyl , 2,4, 6- 1 rime thy 1 benzyl , pen tame thy 1 benzyl , 
3 , 4-methylene-dioxybenzyl , benzhydryl , 4,4' -dimetho>:y- 
benzhydryl , 2 , 2 ' , 4 , 4 ' - 1 etramet hox^benzhydry 1 , t-buty 1 , t - 
amyl, trityi, 4-methoxytrityl , 4 , 4 ' -dimethoxy tri tyl , 4, 4', 
5 4"-trimethoxytrityl, 2 -pheny lprop-2 -y 1 , trimethy Isi ly 1 , t- . 
butyldimethylsilyl , phenacyl , 2,2, 2 - trichioroethyl , 2- (di'(n- 
butyl ) methyls ilyl ) ethyl , p- toluenesul f onylethyl , 4- 
nitrobenzylsulf onylethyl , allyl, cinnamyl, 1- 
(trimethyisilylmethyl)prop-l-en-3-yl, and the like. 

10 A preferred carboxy-protect ing group for the practice of the 
present invention is methyl or ethyl. Further examples of 
these groups may be found in E. Haslam, supra, at Chapter 5, 
and T.W. Greene, et ai . , supra, at Chapter 5. 

The term "amino-protect ing group" as used herein 

15 refers to substituents of the amino group commonly employed 
to block or protect the amino functionality while reacting 
other functional groups on the compound. Examples of such 
amino-protect ing groups include formyl, trityl, phthalimido, 
trichloroacetyl , chloroacety 1 , bromoacetyl, iodoacetyl, and 

20 urethane-type blocking groups such as benzy loxycarbonyl , 
4-phenylbenzyloxycarbonyl , 2 -methy Ibenzy loxycarbonyl , 
4 -me thoxybenzyloxycarbony 1 , 4 - f luorobenzy loxycarbonyl , 
4-chloroben2yloxycarbonyl , 3 -chlorobenzyloxycarbonyl , 
2 -chlorobenzy loxycarbonyl , 2 , 4 -dichiorobenzy loxycarbonyl , 

2 5 4 -bromobenzy loxycarbonyl , 3 -bromobenzyloxycarbonyl , 

^ - -4 -nirxobenzy loxycarbonyl, 4-cyanobenzy loxycarbonyl , - — - - 

n-butoxycarbonyl , (NBoc) t-butoxycarbony 1 , 

1 , 1-diphenyleth-l-y loxycarbonyl , 

1 , 1-diphenylprop-l-yloxycarbonyl , 
"3"0 2 '-^ph^nyXpr op"- 2^5^ro 17 " 

2- (p-toluyl) -prop-2-yloxycarbonyl , cyclopentanyloxycarbonyl , 

1 -methy Icyclopentany loxycarbonyl , cyclohexany loxycarbonyl , 

1- methylcyclohexanyloxycarbonyl , 

2 - methylcyclohexanyloxycarbonyl , 

3 5 2- ( 4-toluyLsulf onyl ) -ethoxycarbonyl , 

2- (methylsulf onyl ) ethoxycarbonyl. 
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2- { triphenyiphosphino ) -ethoxycarbony 1 , 
f luoreny Imethoxy-carbonyl (FMOC) , 

2~ ( trimethyisiiyl ) ethoxycarbony 1 , ai ly loxycarbony 1 , 
1 - ( trimethylsilylmethyl ) prop-1 -eny loxycarbony 1 , 
5 5-benzisoxalylmethoxycarbonyl , 4 -ace toxybenzy loxycarbony 1 , 
2,2, 2 -t richloroGthoxycarbonyl , 2 -ethynyl -2 -propoxycarbony 1 , 
cyclopropylmethoxycarbony 1 , 4- (decyloxy ) ben2ylo>rycarbony 1 , 
isobornyloxycarbonyl , 1 -piperidy loxycarbony 1 , and the like; 
benzoylmethyisul f onyl group , 2 -ni trophenylsul f enyl , 

10 dipheny Iphosphine oxide and like amino-protect ing groups. 

The amino-protect ing group employed is usually not 
critical so long as the derivatized amino group is stable to 
the condition of subsequent reactions on other positions of 
the intermediate molecule, and may be selectively removed at 

15 the appropriate point without disrupting the remainder of 

the molecule including any other amino-protect ing groups. A 
preferred amino-protect ing group for the practice of the 
present invention is t -butoxycarbony 1 (NBoc). Further 
examples of groups referred to by the above terms are 

2 0 described by E. Haslam, Protectixre Groups in Organic . ; 
Chemistry, (J.G.W. McOmie, ed., 1973), at Chapter 2; and 
T.W. Greene and P.G.M. Wuts, Protective Groups in Org-anic 
Synthesis (1991), at Chapter 7. 

The term "leaving group" (Q) refers to a group of atoms 

25 that is displaced from a carbon atom by the attack of a 
nucleophile in a nucleophilic substitution reaction. 
Suitable leaving groups include bromo, chloro, and iodo, 
benzenesul f ony lo>:^" , methanesul f onyloxy , and 

toluenesulf onyloxy . The term "leaving group" (Q) includes 

30 activating groups. 

The term "activating group" as used herein refers a 
leaving group which, when taken with the carbonyl (-C=0) 
group to which it is attached, is more likely to take part 
in an acylation reaction than would be the case if the group 

35 were not present, as in the free acid. Such activating 

groups are well-known to those skilled in the art and may 
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be, for example, succinimidoxy , phthal imidoxy , 
bensotriazolyloxy , azido, or -0-CO-(C4-C7 alkyl). 

The compounds used in the method of the present 
invention may have one or more asymmetric centers. As a 
5 consequence of these chiral centers, the compounds of the 
present invention occur as racemates, mixtures of 
enantiomers and as individual enantiomers, as well as 
diastereomers and mixtures of dias t ereomers . All asymmetric 
forms, individual isomers and combinations thereof, are 

10 within the scope of the present invention. 

The terms "R" and "S" are used herein as commonly used 
in organic chemistry to denote specific configuration of a 
chiral center. The term "R" (rectus) refers to that 
configuration of a chiral center with a clockwise 

15 relationship of group priorities (highest to second lowest) 
when viewed along the bond toward the lowest priority group. 
The term ''S" (sinister) refers to that configuration of a 
chiral center with a counterclockwise relationship of group 
priorities (highest to second lowest) when viewed along the 

20 bond toward the lowest priority group. The priority of 
groups is based upon their atomic number (in order of 
decreasing atomic number) . A partial list of priorities and 
a discussion of stereochemistry is contained in Nomencleiture 
of Organic Compounds: Principles and Practice , (J.H. 

25 Fletcher, et ai . , eds . , 1974) at pages 103-120. 

- In addi-tion to the {R)- (S) system, the older-D-L system 
is also used in this document to denote absolute 
configuration, especially with reference to amino acids. In 
this system, a Fischer projection formula is oriented so 

3"0 t'h~a t""theTiumbe'r "t'fie~mairr"chaTn ~i"s~^'t "t"he" top^ 

The prefix "D" is used to represent the absolute 
. configuration of the isomer in which the functional 

(determining) group is on the right side of the carbon atom 
at the chiral center and "L", that of the isomer in which it 

3 5 is on the lef t , 
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In order to preferentially prepare one optical ison\er 
over its enantiomer, a number of routes are available. As 
an example, a mixture of enantiomers may be prepared, and^- 
then the two enantiomers may be separated. A commonly 
employed method for the resolution of the racemic mixture^- 
(or mixture of enantiomers) into the individual enantiomers 
is to first convert the enantiomers to dias t ereomers by way 
of forming a salt with an optically active acid or base. 
These diastereomers may then be separated using differential 
solubility, fractional crystallization, chromatography, or 
the like. Further details regarding resolution of 
enantiomeric mixtures may be found in J. Jacques, eC al . , 
Enantiomers, Raceirtates, and Resolutions, (1991). 

Preferred compounds of the present invention are 
compounds of formula I wherein: 

A is 



20 




25 J is H; 

G is H; 
X is NH; 



SUBSTITUTE SHEET (RULE 26) 

BNSOOCIO: •eWO__990«699A I J_> 



10 



wo 99/08690 



PCT/LIS9S/17229 



- 20 - 



5 V is 




15 

L is H or CH's; 

or a pharmaceuticaiiy acceptable salt or solvate thereo: . 

A preferred compound includes a compound of formul.n Id 
provided below: 
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Id 



5 Also preferred are compounds of formula lA and IB 

provided hereinabove . 

During any of the following synthetic sequences it may 
be necessary or desirable to protect sensitive or reactive 
groups on any of the molecules concerned. This may be 

10 achieved by employing conventional protecting groupis as 
described, supra. 

The compounds of the present invention may be prepared 
by a number of routes, many of which are known to those of 
skill in the art. The particular order of steps to be 

15 employed in the synthesis of compounds of formula I is 

dependent upon the compound to be synthesized, the starting 
material employed, and the relative lability of the various 
substituted moieties. Examples of such synthetic routes may 
be found in Schemes I through IV provided below, as well as 

20 in the Examples. 

One synthetic route to compounds of the present 
invention is provided in Scheme I below. The compounds of 
formula IV' and IV are commercially available, or may be 
prepared using techniques known in the art. A compound of 

2 5 formula IV may be prepared from a compound of formula IV' 
through an intermediate acid chloride prepared by standard 
methods using thionyl chloride or oxalyl chloride. 
Treatment of the resulting acid chloride with a bromine 
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source, such as N-bromosuccinimide , followed by quenching of 
the acid chloride with ethanol, results' in compounds of 
formula IV. It is to be understood that the bromine group 
; on the compound of formula IV may in fact be any suitable 
5 leaving group (Q) , as defined herein. This preparation is 
provided below in Scheme lA. 



Scheme lA 



10 



R 1. chionyl chloride 



o 



2 . N - b r oi n o u 'z c .1 n i rn i d o 




wherein R is representative of E as defined in a compound of 
formula I above. 

15 The starting material further includes compounds of 

formula V, which are commercially available, or may be 
routinely synthesized using techniques readily known in the 
art. Compounds of formula IV may be coupled with a compound 
of formula V ( 4-ni t roimidazole ) by methods known in the art 

20 * to generate a compound of formula lib' . Suitable agents to 
be employed in the coupling of these compounds include the 
treatment of a compound of formula IV with an organic or 
" inorganic base7 Tollowed by react ion^ with "the bro^ compound 
of formula IV. Standard organic bases include 

25 trialkylamines , potassium hexamethyldisilazide , lithium 
hexamethyldisilazide, lit h ium diisopropylamide , potassium 



carbonate, and the like. Preferred for the practice of the 
present invention is sodium hydride or potassium carbonate 
in dimethyl formamide . A compound of formula lib' is then 
3 0 deprotected to provide a compound of formula lib, using 

lithium hydroxide, although other deprotecting reagents may 
be employed in this reaction. Such deprotecting agents 
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include standard saponification reagents such as sodium 
hydroxide, potassium hydroxide, and lithium hydroxide. 

Substantially pure (R) enantiomers of compounds of 
formula lib may also be synthesized by methods provided in 
5 U.S. 5,344,937 and 5,380,866, the disclosures of which are 
herein incorporated by reference. 

A compound of formula lib is then converted to the 
corresponding amide under appropriate conditions with a 
compound of formula- VI to generate a compound of formula 

10 Ila. In general, amidation of primary or secondary amines 
of formula VI may be accomplished by a number of methods 
known in the art in which activation of the acid to form a 
better leaving group is the initial step. Suitable 
activating agents for this are also known in the art and 

15 include dicyclohexycarbodiimide (DCC), l-(3- 

dimethylaminopropyl ) -3 -ethylcarbodiimide hydrochloride (EDO 
with hydroxybenzotriazole (HOBT) , oxalyl chloride, thionyl 
chloride , PyBOP*^ (benzotriazol-l-yl- 

oxytripyrrolidinephosphonium hexaf luorophosphate ) , and the 
20 like. Preferred for the practice of the present invention 
is hydroxybenzotriazole (HOBT) . The nitro group on .the 
resulting compound of formula Ila may then be reduced to an 
amino group using any suitable means, employing a suitable 
reducing agent. Preferred for the practice of the present 
25 invention is a catalytic reduction employing hydrogen and 5% 
palladium on carbon. A compound of formula II is produced 
by this reduction reaction. 

The preferred reaction temperature range employed in 
these reactions is between -40 and 150 and the most 

30 preferred range is between 10 and 40 ''C . These reactions 
may be conveniently carried out in situ, without isolation 
of the particular compound after its preparation. 

Examples of these reactions are provided below in 
Scheme I . 
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24 



Scheme I 
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5 wherein R 'is representative of F:: as previously defined, and 
R2R)N is R& as previously detined. 
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A second portion of the overall synthesis of compounds 
of formula I is provided in Scheme II below. 
Representative starting material for this synthesis is ci 
compound of ' formula Illb' , which is a chemically-protected 
5 form of the amino acid O-serine. By chemically-protected it 
. - is meant that both the amino- and carboxy- functional groups 

have been suitably protected in order to facilitate further 
reactions with this molecule. Such protection reactions are 
known- to those of skill in the art; and may be applied to 

10 other suitable starting materials. Intermediates of formula 
Illb' are commercially available, or may be prepared by 
standard sy^ntheses of amino acids. , Such syntheses are well 
known to persons of ordinary skill in the art and are 
described, for example, in Chemistry and Biochemist iry^ of 

15 Amino Acids, (G.C. Chapman ed . , 1985). The protected amino 
group may be specifically deprotected using trif luoroacetic 
acid and methylene chloride to allow for further reactions 
with this amino functional group. This deprotection 
reaction results in a compound of formula Illb. 

20 A compound of formula Illb may then be N-acylated with 

an amino-protected compound of formula X to produce a 
compound of formula Ilia', Suitable activating agents for 
this N-acylation reaction are known in the art and include 
DCC, HOBT, EDC, and oxalyl chloride. Preferred for the 

25 practice of the present invention is HOBT. Compounds of 
formula X are commercially available, or are readily 
prepared from suitable available starting materials. The 
protected carboxy group on the compound of formula Ilia' is 
then selectively deprotected, typically using lithium 

30 hydroxide, to generate a compound of formula III. Compounds 
of formula III in which the starting material. Illb' is 2- 
Nboc-amino-pentanoic acid methyl ester may also be prepared 
by the route described in Scheme II. 

A compound of formula III is then coupled with a- 

35 compound prepared from the reduction of lib' with hydrogen 
and a palladium catalyst employing a coupling reaction to 
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generate a compound of formula la. Again, typical reagents 
for this N-acylation are known in the art, and include DCC 
and HOBT, which is the preferred method of coupling employed 
in the practice of the present invention. A compound of 
5 formula la is then selectively deprotected at the carboxy 
group, coupled at this site with a compound of formula VI, 
and then further deprotected at the amino group to generate 
a compound of formula la. Suitable agents for these 
deprotection and coupling reactions are discussed, infra, 

10 and are known in the art. Compounds of formula la are 

encompassed by formula I, and are pharmaceut ically active. 

The preferred reaction temperature range employed in 
these reactions is between -40 and 150 ""C , and the most 
preferred range is between 10 and 40 °C . These reactions 

15 may be conveniently carried out in situ, without isolation 
of the particular compound after its preparation. 

Alternatively, compounds of formula Ila can be coupled 
with compounds of formula III to provide intermediates which 
can be deprotected to give compounds of formula la. 

20 Representative reactions are provided below in Scheme 

II . 
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Scheme II 
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Scheme II, cont inued 
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wherein R is E as previously defined, and RjRiN is R^ as 
previously defined. 

An alternative synthetic scheme is provided in Scheme 
III below. A compound of formula VII 
5 ( S-nitrobenzimidazole) is commercially available, or may be 
conveniently prepared using reactions known m the art. A 
compound of formula VII is coupled with a compound of 
formula IV in an alkyiation reaction, using coupling agents 
as discussed, infra. A compound of formula VIII' is 

10 produced in which the carboxy functional group is protected. 
This protecting group is then removed as previously 
discussed, typically using lithium hydroxide, followed by 
coupling with a compound of formula XII. The nitro group on 
the resulting compound of formula VIII is then reduced, 

15 followed by coupling with a compound of formula III. The 
resulting compound of formula lb' is then deprotected to 
provide a compound of formula lb. Compounds of formula Tb 
are encompassed by formula I, and are pharmaceut ically 
active. These reactions are provided below in Scheme Hi. 
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A Still further representative synthesis of compounds 
of formula I is provided below in Scheme IV. Starting 
materials of formula IX ( 3 -amino-ni trobenzene) are 
commercially available. Initially, a compound of formula IX 
5 is coupled with a compound of formula IV by means discussed\ 
previously. The resulting compound of formula XI' is then 
deprotected, followed by coupling with a compound of formula 
XII to provide a compound of formula XI. A compound of 
formula XI is then reduced and further coupled in an N- 

10 acylation reaction with a compound of formula III. The 
resulting compound of formula IC is then deprotected to 
result, in a compound of formula Ic. Conditions for these 
reactions have been discussed previously. Compounds of 
formula Ic are encompassed by formula I, and are 

15 pharmaceut ically active. 
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In addition to the Schemes described hereinabove, an 
enantiospecif ic protocol for the preparation of the 
compounds of formula I may be employed. Typically, a 
synthetic reaction design which maintains the chiral center 
5 present in the starting material in a desired orientation is 
chosen. The preferred reaction schemes are those that 
generally produce compounds in which greater than 95 percent 
of the product is the desired enantiomer. In Scheme V 
below, R-subst i tuted phenyl is representative of the E 
10 substituents as. provided in compounds of formula I above. 
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The following discussion is directed to the reactions 
provided in Scheme V. Speci Cically , the reactions of 
compounds of formula I, II, and III are as provided in the 
discussion of Scheme I hereinabove. 
5 A compound of formula IV may be prepared by the 

alkylation of a compound of formula III by standard methods 
using a base, such as sodium hydride, followed by treatment 
with an electrophile , such as methyl iodide. Preferred 
bases for this reaction include sodium-, lithium-, or 
10 potassium hexamethy Idisilazide, lithium diisopropylamide, 
and sodium hydride. Preferred methylating agents include 
methyl halides or any methyl group with a suitable 
substituted leaving group such as toslyate, mesylate, and 
the like. 

15 A compound of formula V may be prepared by hydrolysis 

of a compound of formula IV using standard saponf ication 
conditions known in the art. Suitable reagents for this 
transformation include sodium hydroxide or lithium 
hydroxide. The resulting carboxylic acid may be converted 

20 into the acid chloride by standard methods using thionyl 

chloride or, preferably, oxalyl chloride. The acid chloride 
may then be reacted with the lithium salt of a chiral 
auxiliary, such as (4R, 5S) - (+) -4-methyl-5-phenyl-2- 
oxazolidinone, to provide compounds of formula V and VI, 

25 which are readily separable by silica gel chromatography. 

A compound of formula VII may be prepared by the 
removal of the chiral auxiliary under basic conditions, such 
as lithium hydroxide. Other reagents known in the art for 
removing oxazolidinone- type chiral auxiliaries may be used 

30 for this transformation. These include lithium 

hydroxide/hydroperoxide conditions , reduct ion/oxida t ion 
protocols, alkyl sulfur displacements, and transaminations. 

A compound of formula VIII may be prepared from a 
compound of formula VII by standard methods known in the 
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ax^t . Formation of the acid chloride using oxalyl or thionyl 
chloride followed by reaction with a suitable substituted 
amine- (NR2) provide compounds of formula VIII. 

A compound of formula IX may be prepared by the 
reduction of a compound of formula VIII using hydrogen with 
palladium on carbon. Other methods known in the art which 
may be employed for the reduction of the nitro group include 
the use of tin ( II ) chloride, iron in an acidic solution, 
ferrous sulfate and aqueous alkali, activated alumina, and 
sodium sulfite. The resulting 4-amino imidazole compound of 
formula Vila is then reacted directly with the appropriate 
dipeptide acid (a compound of formula IIX) under standard 
peptide coupling conditions involving formation of the 
active ester of the dipeptide followed by reaction with 
amine Vila. Conditions suitable for amide formation include 
DCC, EDC, with HOBT . . A compound of formula IIX may be 
prepared from the methyl ester of unnatural D-amino acids 
such as D-benzyloxyserine, D-tryptophan, and D-2-amino-5- 
phenyl-pentanoic acid and the like which are known in the 
art. Standard coupling protocols involving formation of the 
active ester of the amino acid using DCC/HOBt followed by 
reaction with N-Boc -aminoisobutyric acid provide dipeptide 
acids of formula IIX. 

The Hoc protecting group of a compound of formula IX 
may be ' removed^ under standard acidic conditions such^as 
hydrochloric acid in acetic acid or ethyl acetate, 
trif luoroacetic acid, tetramethyliodosilane, aluminum 

. chl orid e, s ulfuri c ac id in dioxane, and mPthan^s.u l.f onic 

acid. 

An additional method of preparing dias tereomeric 
compounds of formula I involves the use of a chromatographic 
coluimi which employs a chiral phase. An example of such a 
preparation may be found in Examples Part 6 as provided * 
hereinbelow. 
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Preferred for the practice of the present invention are 
those compounds of formula I wherein the indicated 
stereochemistry is (R,R) at the two chiral centers. An 
example of this preferred stereochemistry is provided by 
compounds of formula lA and IB as provided hereinabove. 

Two additional Schemes for providing chiral 
intermediates are provided hereinbelow as Schemes VA and VB . 
As described xn Scheme VA, optically pure aryl glycine amino 
acids may be protected at the amino position by reaction 
with a suitable protecting group, such as Boc - Reaction of 
the Boc protected intermediate with a standard methylating 
agent, such as methyl iodide, may provide the corresponding 
phenolic methyl ether. The carboxamide may be prepared by 
coupling with an amine, such as dimethy lamine , pyrrolidine, 
or 4-methyl piperidine, using standard coupling techniques. 
Preferred coupling agents for the invention are diethy 
cyanophosphorane (DECP), t riethy lamine and the amine at 0°C . 
The Boc protecting group may be removed under standard 
acidic conditions, with tri f luoroacet ic acid being 
preferred. The desired 4-ni troimidazole compounds can be 
prepared by reaction of the free amine with 1, 4- 
dinitroimidazole to give optically pure compounds, as 
determined by chiral HPLC . Such chiral intermediates can be 
processed as described in Schemes I and II to provide 
diastereomerically pure products. For example, the chiral 
nitroimidazodes described in Scheme VA or VB may be reduced 
under standard conditions, such as hydrogenat ion with a 
palladium catalyst, to provide the corresponding chiral 
amino intermediate II . Such intermediates may be 
subsequently coupled with compounds of type III as 
previously described to provide a chiral intermediate which 
can be deprotected to give diastereomerically pure compounds 
of formula la. 
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Scheme VA 

CHIRAL SYNTHESIS of D-Phenv lalvcine Imidazole S ubunit 
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Scheme VB 

Chiral Synthesis of L- Phenyl a Ivcine Imidazole 
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O.N 



THF 



DCC, HOBt 




NO., 



NaHCOj 
MeOH, HoO 



NHBoc 





[a] o^ + QB , 9 (MeOH) 



TFA 




[a]u=+19 .7 (IN HCl ) 



An additional approach and corresponding synthet.ir 
scheme for the preparation of compounds of the instant 
invention is provided below in Scheme VI: 
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PharmacGut ically active compounds of formula I include 
at least compounds of formula lA, IB, Id, and la' as 
described herein. 

Compounds of formula I may be conveniently screened for 
growth hormone secretagogue activity. A typical assay may 
employ pituitary cells established in culture, followed by a 
challenge with the various compounds of formula I, and the 
levels of growth hormone decermined accordingly. Growth 
hormone levels may be calculated using various 
radioimmunoassay techniques known to those of skill in the 
art. Screening of compounds for growth hormone secretagogue 
activity may conveniently be scaled up for high throughput 
screening. 

The invention further encompasses methods employing the 
pharmaceutically acceptable salts of the compounds defined 
by formula I. Although generally neutral, a compound of 
this invention can possess a sufficiently acidic, a 
sufficiently basic, or both functional groups, and 
accordingly react with any of a number of inorganic bases, 
and inorganic and organic acids, to form a pharmaceutically 
acceptable salt. 

The term "pharmaceutically acceptable salt" as used 
herein refers to salts of the compounds of formula I which 
are substantially non-toxic to living organisms. Typical 
pharmaceutically acceptable salts include those salts 
prepared by reaction of the compounds of the present 
invention with a pharmaceutically acceptable mineral or 
organic acid or an inorganic base. Such salts are known as 
acid addition and base addition salts. 

Acids commonly employed to form acid addition salts are 
inorganic acids such as hydrochloric acid, hydrobromic acid, 
hydroiodic acid, sulfuric acid, phosphoric acid, and the 
like, and organic acids such as p- toluenesul f onic , 
methanesulf onic acid, oxalic acid. 
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p-bromophenyisulf onic acid, carbonic acid, succinic acid, 
citric acid, benzoic acid, acetic acid, and the like. 
Examples of such pharmaceut ically acceptable salts are the 
sulfate, pyrosulfate, bisulfate, sulfite, bisulfite, 
5 phosphate, monohydrogenphosphate, dihydrogenphosphat e , 
metaphosphate, pyrophosphate, chloride, bromide, iodide, 
acetate, propionate, decanoate, caprylate, acrylate, 
formate, isobutyrate, caproate, heptanoate, propiolate, 
oxalate, malonate, succinate, suberate, sebacate, fumarate, 

10 maleate, butyne-1 , 4 -dioate , hexyne-1 , 6-dioate, benzoate, 
chlorobenzoate, methyl benzoate , dini trobenzoate, 
hydroxybenzoate, methoxybenzoa te , phthaiate, sulfonate, 
xylenesulf onate , pheny lacetat e , pheny Ipropionate , 
phenylbutyrate, citrate, lactate, y-hydroxybutyrate , 

15 glycollate, tartrate, methanesulf onate, propanesul f onate , 

naphthalene- 1- sulfonate, naphthalene-2 -sulfonate, mandelate, 
mesylate, and the like. Preferred pharmaceut ically 
acceptable acid addition salts are those formed with mineral 
acids such as hydrochloric acid and hydrobromic acid, and 

20 those formed with organic acids such as maleic acid and 
me thanes ul f onic acid . 

Salts of amine groups may also comprise quaternary 
ammonium salts in which the amino nitrogen carries a 
suitable organic group such as an alkyl, alkenyl, alkynyl, 

25 or araikyl moiety. 

Base addition salts . include those derived from 
inorganic bases, such as ammonium or alkali or alkaline 
earth metal hydroxides, carbonates, bicarbonates , and the 
like. Such bases useful in preparing the salts of this 

30 invent ion th"us~Tnclude "sodium "hydroxide potass ium " 

hydroxide, ammonium hydroxide, potassium carbonate, sodium 
carbonate, sodium bicarbonate, potassium bicarbonate, 
calcium hydroxide, calcium carbonate, and the like. The 
potassium and sodium salt forms are particularly preferred. 

^5 It should be recognized that the particular counterion 

forming a part of any salt of this invention is not of a 
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critical nature, so long as the salt as a whole is 
pharmacologically acceptable and as long as the counterion 
does not contribute undesired qualities to the salt as a 
whole. 

5 This invention further encompasses methods employing V 

pharmaceutically acceptable solvates of the compounds of 
Formula I. Many of the formula I compounds can combine with ^ 
solvents such as water, methanol, ethanol and acetonitrile 
to form pharmaceutically acceptable solvates such as the 

10 corresponding hydrate, methanolate, ethanolate and 
acetonitrilate . 

This invention also encompasses methods employing the 
pharmaceutically acceptable prodrugs of the compounds of 
formula I. A prodrug is a drug which has been chemically 

15 modified and may be biologically inactive at its site of 

action, but which may be degraded or modified by one or more 
enzymatic or other in vi\ro processes to the parent bioactive 
form. This prodrug should have a different pharmacokinetic 
profile than the parent, enabling easier absorption across 

20 the mucosal epithelium, better salt formation or solubility, 
or improved systemic stability (an increase in plasma half- 
life, for example) . 

Typically, such chemical modifications include: 

1) ester or amide derivatives which may be cleaved by 
25 esterases or lipases; 

2) peptides which may be recognized by specific or 
nonspecific proteases; or 

3) derivatives that accumulate at a site of action 
through membrane selection of a prodrug form or a modified 

30 prodrug form; or any combination of 1 to 3, supra. 

Conventional procedures for the selection and preparation of 

suitable prodrug derivatives are described, for example, in 

H, Bundgaard, Design of Prodrugs, (1985) . 

As used herein, the teim "effective amount" means an 
35 amount of -compound of the instant invention which is capable 

of inhibiting, alleviating, ameliorating, treating, or 
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preventing further symptoms in mammals, including humans, 
which may be due to decreased levels of endogenous growth 
hormone . 

By "pharmaceutically acceptable formulation" it is 
meant that the carrier, diluent, excipients and salt, must be 
compatible with the active ingredient (a compound of formula 
I) of the formulation, and not be deleterious to the 
recipient thereof. Pharmaceutical formulations can be 
prepared by procedures known in the art. For example, the 
compounds of this invention can be formulated with common 
excipients, diluents, or carriers, and formed into tablets, 
capsules, and the like. Examples of excipients, diluents, 
and carriers that are suitable for such formulations include 
the following: fillers and extenders such as starch, 
sugars, mannitol, and silicic derivatives; binding agents 
such as carboxymethyl cellulose and other cellulose 
derivatives, alginates, gelatin, and polyvinyl pyrrolidone ; 
moisturizing agents such as glycerol; disintegrating agents 
such as agar agar, calcium carbonate, and sodium 
bicarbonate; agents for retarding dissolution such as 
paraffin; resorption accelerators such as quaternary 
ammonium compounds; surface active agents such as cetyl 
alcohol, glycerol monos tearat e ; adsorptive carriers such as 
kaolin and bentonite; and lubricants such as talc, calcium 
and magnesium stearate and solid polyethylene glycols. Final 
pharmaceutical forms may be: pills,, tablets, powders, 
lozenges, syrups, aerosols, saches, cachets, elixirs, 
suspensions, emulsions, ointments, suppositories, sterile 
injectable solutions, or sterile packaged powders, and the 
like, --depending on" t"he type of excipient'~u"sed 

Additionally, the compounds of this invention are well 

suited to formulation as sustained release dosage forms. 

The formulations can also be so constituted that 

they release the active ingredient only or preferably in a 

particular.- part of the intesrmai tract, possibly over a 

period of time. Such f ormu 1 a e ions v/ould involve coatings. 
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envelopes, or protective matrices which may be made from 
polymeric substances or waxes. 

The particular dosage of a compound required to treat, 
inhibit, or prevent the symptoms and/or disease of 
congestive heart failure in a mammal, including htmians, 
according to this invention will depend upon the particular ^ 
disease, symptoms, and severity.. Dosage, routes of 
administration, and frequency of dosing is best decided by 
the attending physician. Generally, accepted and effective 
doses will be from 15mg to lOOOmg, and more typically from 
15mg to 80mg. Such dosages will be administered to a 
patient in need of treatment from one to three times each 
day or as often as needed for efficacy. 

In addition, the growth hormone secretagogue compounds 

as disclosed herein may be administered to a patient in need 

of treatment in combination with other growth hormone 

secretagogues known in the art, and/or with a suitable bone 

.> 

anti-resorpcive agent or agents for the prevention or 
treatment of osteoporosis and/or loss of muscle strength. 
Said suitable bone ant i-resorpt ive agents include selective 
estrogen receptor modulators, bisphophonates , calcitonin, 
and hormone replacement therapeutic agents. Additionally, 
PTH may be administered in combination with said growth 
hormone secretagogues. Said combination therapy may be 
administered concomitantly or sequentially. 

Suitable dosing ranges of compounds of formula I 
include 0.01 |ig/kg/day to 60 mg/kg/day. Representative 
pharmaceutical formulations containing compounds -of formula 
I are provided below. 

The formulations which follow are given for purposes of 
illustration and are not intended to be limiting in any way. 
The total active ingredients in such formulations comprises 
from 0.1% .to 99.9% by weight of the formulation. The term 
"active ingredient" means a compound of formula I. 
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Formulation 1 

Hard gelatin capsules containing the following 
5 ingredients are prepared: 

Quantity 

Ingredient (mg/capsule ) 

Active Ingredient 30.0 

10 

Starch 305 . 0 

Magnesium stearate 5^0 

15 The above ingredients are mixed and filled into hard 

gelatin capsules in 340 mg quantities. 

Formulation 2 

20 A tablet formula is prepared using the ingredients 

below : 

Quant ity 

Ingredient (mg/tablet ) 

25 Active Ingredient 25.0 

Cellulose, microcrystalline 200.0 

Colloidal silicon dioxide 10.0 



"3 0 



Stearic acid 5^0 



The components are blended and compressed to form 
tablets, each weighing 240 mg . 

35 
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Formulation 3 

A dry powder inhaler formulation is prepared containing 
the following components: 

5 

Ingredient Weight %- 

Active Ingredient 5 

Lactose 95 

10 

The active mixture is mixed with the lactose and the 

mixture is added to a dry powder inhaling appliance. 



15 



Formulation 4 

Tablets, each containing 30 mg of active ingredient, 
are prepared as follows: 



Quantity 

2 0 Ingredient (mg/tablet : 

Active Ingredient 30.0 mg 

Starch 45.0 mg 

25 Microcrystalline cellulose 35.0 mg 

Polyvinylpyrrolidone 

(as 10% solution in water) 4.0 mg 

30 Sodium carboxymethy 1 starch 4 . 5 mg 

Magnesium stearate 0.5 mg 

Talc ' 1 . 0 mg 

35 

Total 12 0 mg 
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The active ingredient, starch and cellulose are passed 
through a No . 2 0 mesh U.S. sieve and mixed thoroughly. The 
solution of polyvinylpyrrolidone is mixed with the resultant 
powders, which are then passed through a 16 mesh U.S. sieve. 
The granules so produced are dried at 50-60^C and passed, 
through a 16 mesh U.S. sieve. The sodium carboxymethy 1 
search, magnesium stearate, and talc, previously passed 
through a No . 3 0 mesh U.S. sieve, are then added to the 
granules which, after mixing, are compressed on a tablet 
machine to yield tablets each weighing 120 mg . 

Formulation 5 

15 Capsules, each containing 40 mg of medicament are made 

as follows : 

Quantity 

Ingredient (mg/capsuie) 
20 Active Ingredient 40.0 mg 

Starch 109.0 mg 



25 



Magnesium stearate 1.0 mc 

-'^otal . ^ . . . . _ _ _ _ 150.0 mg 



The active ingredient, cellulose, starch, and magnesium 
stearate are blended, passed through a No . 20 mesh U.S. 

-3-0 s-i-eve— and- -M-l-l-ed- -i-nto— ha-rd -gel-at-in-capsul-es-— 

quantities . 
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Formulation 6 

Suppositories, each containing 25 mg of active 
ingredient are made as follows: 

Ingredient Amount 
Active Ingredient ) 25 mg 

Saturated fatty acid glycerides to 2,000 mg 



The active ingredient is passed through a No . 60 mesh 
U.S. sieve and suspended in the saturated fatty acid 
glycerides previously melted using the minimum heat 
necessary. The mixture is then poured into a suppository 
15 mold of nominal 2.0 g capacity and allowed to cool. 

Formulation 7 

Suspensions, each containing 50 mg of medicament pet 
20 5 . 0 ml dose are made as follows: 

Ingredient Amounc 
Active Ingredient 50.0 m<r 

2 5 Xanthan gum 4,0 mn 

Sodium carboxymethyl cellulose (11%) 

Microcrystalline cellulose (89%) 50.0 :■;«•; 

3 0 Sucrose 1.75 ' : 

Sodium benzoate 10 .o in i 

Flavor and Color cr . \- . 

Purified water to 5.0 ml. 



35 
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The medicament, sucrose and xanthan gum are blended, 
passed through a No. 10 mesh U.S. sieve, and then mixed with 
a previously made solution of the microcrystalline cellulose 
5 and sodium carboxymethyl cellulose in water. The sodium 
benzoate, flavor, and color are diluted with some of the 
water and added with stirring. Sufficient water is then 
added to produce the required volume. 

10 Formulation 8 

Capsules, each containing 15 mg of medicament, are made 
as f ol lows : 

15 Quantity 

Ingredient (mg/capsule) 
Active Ingredient 15.0 mg 



20 



Starch 407 . 0 mg 

Magnesium stearate 3.0 mg 

Total 425.0 mg 

25 The active ingredient, cellulose, starch, and magn^jsium 
_ stearate are blended, passed through_a No. 20 mesh U.S. 

sieve, and filled into hard gelatin capsules in 425 mg 

quantities . 



SUBSTITUTE SHEET (RULE 26) 



BNSOOCrO; ^WO 9908699A 1 J 



wo 99/0869*> 



rC'l7LI.S9.S/I722*) 



5 



10 



15 



20 



- 51 - 
Formulation 9 

An intravenous formulation may be prepared as follows 



Ingredient Quantity 
Active Ingredient 250.0 mg 

Isotonic saline 1000 ml 



Formulation 10 

A topical formulation may be prepared as follows: 

Ingredient Quantity 
Active Ingredient 1-10 g 

Emulsifying Wax 3 0 g 

Liquid Paraffin 20 g 

White Soft Paraffin to 100 g 

25 The white soft paraffin is heated until molten. The liquid 
paraffin and emulsifying wax are incorporated and stirred 
until dissolved. The active ingredient is added and 
stirring is continued until dispersed. The mixture is then 
cooled until solid. 

30 
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Formulation 11 

Sublingual or buccal tablets, each containing 10 mg of 
active ingredient, may be prepared as follows: 

Quantity 

Ingredient Per Tablet 

Active Ingredient 10.0 mg 

10 Glycerol 210 . 5 mg 

Water 143 . o mg 

Sodium Citrate 4 . 5 mg 



15 



Polyvinyl Alcohol 26.5 mg 



Polyvinylpyrrolidone 15.5 mg 

20 Total 410 .0 mg 



The glycerol, water, sodium citrate, polyvinyl alcohol, and 
polyvinylpyrrolidone are admixed together by continuous 
stirring and maintaining the temperature at about 90°C, 

25 When the polymers have gone into solution, the solution is 
. cooled to about.. 5 0.-5 5*^ a_ and the medicament^- Is slowly . - 
admixed. The homogenous mixture is poured into forms made 
of an inert material to produce a drug-containing diffusion 
matrix having a thickness of about 2-4 mm. This diffusion 

3~0 ma t"ri"x~rs"' rh"en"T;m" ~t"o""f o 
appropriate size. 



Another formulation employed in the methods of the 
present invention employs transdermal delivery devices or 
3 5 patches. Such transdermal patches may be used to provide 

continuous or discontinuous infusion of the compounds of the 
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present invention in conti:olled amounts. The construction 
and use of transdermal patches for the delivery of 
pharmaceutical agents is well known in the art. See, for 
example, U.S. Patent 5,023,252, the disclosure of which'^is 
herein incorporated by reference. Such patches may be 
constructed for continuous, pulsatile, or on demand delivery 
of pharmaceutical agents. 

Frequently, it will be desirable or necessary to 
introduce the pharmaceutical composition to the brain, 
either directly : indirectly. Direct techniques usually 
involve placemen^, of a drug delivery catheter into the 
host's ventricular system to bypass the blood-brain barrier. 
One such implantable delivery system, used for the transport 
of biological factors to specific anatomical regions of the 
body, is described in U.S. Patent 5,011,472, the disclosure 
of which is herein incorporated by reference. 

Indirect techniques, which are generally preferred, 
usually involve formulating the compositions to provide for 
drug latentiation by the conversion of hydrophilic drugs 
into lipid-soluble drugs or prodrugs. Latentiation is 
generally achieved through blocking of the hydroxy, 
carbonyl, sulfate, and primary amine groups present on the 
drug to render the drug more lipid soluble and amenable to 
transportation across the blood-brain barrier. 
Alternatively, the delivery of hydrophilic drugs may be' 
enhanced by int ra-arterial infusion of .hypertonic solutions 
which can transiently open the blood-brain barrier. 
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The following Examples and Preparations are 
illustrative of the processes employed in the synthesis of 
the compounds of the present invention. As would be 
understood by persons skilled in the art, other synthetic 
5 schemes may be employed to prepare the compounds of the 
instant invention. 
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EXAMPLES PART 1 



Preparation 1 




NHBoc 



C02Me 



10 



15 



20 



To a solution of boc- (OBz ) -D-Ser-OH (25.0 84.7 mmol) 
stirring in anhydrous N, N-dimethylf ormamide (500 mL) at room 
temperature was added sodium bicarbonate (14.2 g, 169 mmol) 
followed by methyl iodide (26,4 mL, 424 mmol). After 18 h, 
the reaction mixture was concentrated to approximately 100 
mL. Ethyl acetate was added and the mixture washed with 
aqueous sodium bicarbonate and brine. The organic extract 
was dried and concentrated to give the desired compound (25 
g, 96%) as a light yellow oil: NMR (300 MHz, CDCI3) d 

1.45 (s, 9H), 3.70 (m, IH) , 3.75 (s, 3H), 3.85 (m. IH), 4.50 
(m, 3H) , 7.30 (m, 5H) ; MS (FD) m/e 310; Anal, calc'd for 
CI6H23NO5: C, 62.12; H, 7.49; N, 4.53. Found: C, 62.31; H, 
7.49; N, 4.43. 



To a solution of a compound of Preparation 1 (5.0 g, 16 
mmol) stirring in dichlorome thane (25 mL) and anisole (1 mL) 
at 0 was added trif luoroacet ic acid. After 4 h at room 



Preparation 2 
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10 



15 



20 



temperature, saturated sodium bicarbonate solution was added 
and the mixture extracted with ethyl acetate. The combined 
organic extracts were washed with brine, dried over sodium 
sufate, and concentrated. The crude product was used in the 
next step without further purification. 



To a solution of a compound of Preparation 2 (55.4 
mmol), boc-a-aminoisobutyric acid (13.2 g, 65.4 mmol), 1- 
hydroxybenzotriazole (8.8 g, 65.4 mmol), and N,N- 
diisopropylethylamine (22.8 mL, 130.7 mmol) stirring in 
dichloromethane (500 mL) at 0 '^C was added l-{3- 
dimethylaminopropyl ) -3 -ethylcarbodiimide (12.3 g, 71.9 
mmol) . After 18 h, ethyl acetate and saturated ammonium 
chloride were added and the mixture extracted with ammonium 
chloride, sodium bicarbonate, and brine. The organic 
extracts were dried over sodium sulfate and concentated. 
Purification by silica gel chromatography (25% ethyl 
acetate/hexanes) yielded the desired compound (21.6 g, 83%) 
as a white solid: NMR (300 MHz, CDCI3) d 1,39 (s, 9H) , 

1.48 (s, 6H) , 3.62 (dd, J = 3.4, 9.1 Hz, IH) , 3.70 (s, 3H) , 
-3--85-"(-dd^J-= -3-4-7 -9— 1— Hz^— 1-H-)— 4-.^48- ( dd-,-- J^=- i2-.-5-,— 2-2^.-7— H z 
2H) , 4.75 (m, IH) , 4.92 (s, IH) , 7.11 (d, J = 8.6 Hz, IH) , 
7.35 (m, 5H) ; MS (FD) m/e 395; Anal, calc'd for C20H30N2O6: 
C, 60.90; H, 7.67; N, 7.10. Found: C, 61.02; H, 7.78; N, 
7.10, 



Preparation 3 
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Preparation 4 




NHBoc 



5 To a solution of a compound of Preparation 3 (5.30 g, 

13.4) stirring in dioxane (100 mL) /water (50 mL) at room 
temperature was added lithium hydroxide (2.80 g, 67.3 mmol). 
After 18 h, water was added and the solution concentrated. 
The resulting mixture was extracted with diethyl ether. 

10 Sodium chloride was added to the aqueous layer and the pH 
adjusted to 3 , 5 with 1 N HCl . The resulting mixture was 
extracted with ethyl acetate and the combined organic 
extracts dried over sodium sulfate then concentrated to 
yield the title compound (4.40 g, 86%) as a white foam: 

15 NMR (300 MHz, CDCI3 ) d 1.39 (s, 9H), 1.45 (s, 3H), 1.47 (s, 
3H), 3.68 (m, IH) , 3.95 (m, IH) , 4.54 (3, 2H), 4.70 (m, IH), 
5.51 (bs, IH) , 7.18 (d, J = 9.1 Hz, IH) , 7.25 (m, 5H), 9.90 
(bs, IH) ; MS (FD) m/e 381; Anal, calc'd for Ci9H28^^206: C\ 
59.99; H, 7.42; 7.36. Found: C, 59.74; H, 7.26; N, 7.30. 

20 

Preparation 5 



Br 




To a solution of a-bromopheny lacet ic acid (100 g, 466 
mmol) stirring in absolute ethanol (500 mL) at room 
temperature was added p-toluenesulf onic acid monohydrate (10 
g, 53 mmol). This solution was heated to reflux and, after 
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8 h, concentrated to dryness. The resulting residue was 
dissolved in ethyl acetate, washed with saturated aqueous 
sodium bicarbonate, brine, dried over sodium sulfate, 
filtered, and concentrated to yield 77 g (68 %) of the 
desired product as an orange oil: ^H-NMR is consistent with 
structure; MS (FD) 241.9, 243.9, 

Preparation 6 




10 

To a slurry of sodium hydride (13.6 g of a 60% 
dispersion in mineral oil, 341 mmol) stirring in N,N- 
dimethyl f ormamide (240 mL) was carefully added 4- 
15 nitroimidazole (38.6 g, 341 mmol) such that the temperature 
during the addition was maintained below 40^C. This 
resulting slurry was stirred for 1 h and then cooled to 5°C. 
To this mixture was slowly added BX8-MEZ-148 (76 g, 310 
mmol) at a rate such that the reaction temperature was 
20 maintained below 20"^C." After "4 h, the reaction was - 

concentrated and subsequent ly . extracted with ethyl acetate. 
The combined organic extracts were filtered, washed v;ith 
—water ,_^bxine,_dri_e_djDv sulfate, filtered and 



concentrated. The resulting residue was purified by silica 
25 gel chromatography (methanol/chlorof orm gradient) to yield 
the 60.1 g (70%) of the desired product as a white solid: 
^H-MMR is consistent with structure; MS (FD) 275 (M+); Anal. 
Calc'd. for: C, 56.73; H, 4.73; N, 15.27. Found: C, 56.48; 
H, 4.78; N, 15.08. 
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Preparation 7 




5 To a suspension of 5% Pd/C (0.85 g) and a compound of 

Preparation 6 (2.13 g, 7.21 mmoi) stirring in dioxane (50 
mL) at room temperature was added hydrogen (g) (35 psil on a 
Parr apparatus. After 4 h, the mixture was purged with 
nitrogen, celite added, and the solution filtered through a 

10 pad of celite. To the resulting filtrate, under nitrogen 
atmosphere, was added a compound of Preparation 4 (2.74 g, 
7.21 mmol), 1 -hydroxybenzot r iazole (0.97 g, 7.21 mmol ) , N,M~ 
diisopropylethylamine (2.5 mL, 14.4 mmol), and l-(3- 
dimethylaminopropyl ) -3 -ethylcarbodiimide (1.36 g, 7.93 

15 mmol) . After 18 hours, ethyl acetate was added and the ' 
mixture washed with saturated aqueous ammonium chloride, 
saturated aqueous sodium bicarbonate, and brine. The 
organic extract was dried over sodium sulfate and 
concentrated. Purification by silica gel chroma tographv' (5-^ 

20 methanol/dichloromethane) yielded the title compound (1.25 
g, 29 %) as a yellow foam: NMR (300 MHz, CDCI3) d i . 

(t, J = 6.9 Hz, 3H) , 1.40 (s, 9H), 1.42 (s, 3H), 1.51 (:;, 
3H), 3.60 (dd, J = 5.1, 9.7 Hz, IH), 4.05 (m, IH) , 4.2:-; (in, 
2H), 4.54 (dd, J - 14.08, 26.3 Hz, 2H), 4.62 (m, IH), ^^.n.-; 

25 (bs, IH) , 5.82 (s, IH), 7.12 (d, J = 11.5 Hz, IH), 7.3^ :u., 
12H) , 9.75 (bs, IH) ; MS (FD) m/e 607; Anal, calc'd foi 
C32H41N5O7: C, 63.29; H, 6.80; N, 11.52. Found: C, 'J".:"; 
H, 6.81; N, 11.74. 
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Preparat ion 8 




5 To a solution of a compound of Preparation 7 (5.3 g, 

8.75) stirring in dioxane (50 mL) /water (25 mL) at room 
temperature was added lithium hydroxide (0.73 g, 17.50 
mmol).. After 20 min, water was added and the reaction 
concentrated to approximately 30 mL . The resulting mixture 

10 was extracted with diethyl ether and the aqueous layer 

saturated with sodium chloride then adjusted to pH 3.5 wich 
1 N HCl. The mixture was extracted with ethyl acetate and 
the combined organic extracts dried over sodium sulfate and 
concentrated to yield the title compound (4.90 g, 97%) as a 

15 light orange foam: NMR (3 00 MHz, CDCI3) d ; MS (FD) ra/e 

; Anal, calc'd for : C, ; H,; . Found: C, ; H, ; I], . 



Preparation 9 

2 0 
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20 



To a solution of a compound oE Preparation 8 (2.09 g, 
3.61 mmol), pyrrolidine (0.30 mL, 3.61 mmol),'and 1- 
hydroxybenzotriazole (0.54 g, 3.97 mmol) stirring in 
anhydrous DMF (50 mL) at 0 ^'C was added 1 , 3 -dicyclohexy 1 
carbodiimide (0.82 g, 3.97 mmol). After 18 hours at room 
temperature, the reaction was concentrated, dissolved in 
dichloromethane, filtered, and concentrated. Purification 
by silica gel chromatography (5% methanol/dichloromethane) 
yielded the title compound (1.74 g, 76%) as a light orange 
solid: 'J-H NMR (300 MHz, CDCI3 ) d 1.41 (s, 9H), 1.43 (s, 
3H) , 1.52 (s, 3H) , 2.88 (m, 4H) , 3.42 (m, IH) , 3.50 (m, 4H), 

4.08 (m, IH) , 4.55 (dd,* J - 14.9, 27.4 Hz, 2H), 4.70 (m, 
IH) , 4.96 (d, J = 4.0 Hz, IH) , 5.86 (s, IH), 7.15 (d, J - 

6.9 Hz, IH) , 7.35 (m, 12H) , 9.28 (bs, IH); MS (FD) m/e 632; 
Anal, calc'd for C34H44N6O6: C, 64.54; H, 7.01; N, 13.28. 
Found: C, 63.48; H, 6.95; N, 12.19. 



To a solution of a compound of Preparation 9 (1.00 g, 
1.58 mmol) and anisole (0.3 mL) stirring in anhydrous 
dichloromethane (12 mL) at 0 'X' was added t ri f luoroacec ic 
acid (3 mL) and the reaction mixture warmed to room 
temperature. After 4 h, the dichloromethane was removed in 
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^/acuo and excess diethyl ether added. After 20 min, the 
reaction mixture was filtered to yield the title compound 
(1.02 g, 85%) as a white solid: NMR (300 MHz, CDCI3) d 

I. 60 (s, 6H), 1.90 (m, 4H) , 3.08 (m, IH), 3.58 (m, 3H) , 3.88 
5 (m, 2H) , 4.52 (m, 2H) , 4.72 (m, IH) , 6.10 (m, 2H) , 7.25 (m/ 

6H), 7.46 (m, 5H), 7.70 (mlH), 8.00 (m, IH) , 8.40 (m, IH) , 

II. 15 (m, IH) ; MS (FD) m/e 532 (M-2TFA) ; Anal, calc'd for 
C33H38F6N6O8 : C, 52.10; H, 5,03; N, 11.05. Found: 51.54; 
H, 5.25; N, 11.21. 

10 

Preparation 10 




Br 



To a slurry of d , 1 -a-amino-4 -pheny Ibutyric acid (20.0 
g, 111 mmol) stirring in 3N sulfuric acid (200 mL) at O^C 
was added finely ground potassium bromide (48 g, 403 mmol) . 
This slurry was cooled to -lO^C, then a solution of sodium 
nitrite (11.0 g, 160 mmol in water (75 mL) ) was added 
dropwise. The resulting solution was stirred for 4 h while 
-slowly warming to -ambient- temperature . The resulting 
precipitate was filtered to give. 20.0 g of a yellow solid. 
To a solution of the yellow solid (18.8 g, 80 mmol) in 
absolu te ethanol (400 mL) was added p-toluenesulf onic acid 
monohydrate (4.6 g, 24 mmol). This solution was reflux^ 
for 4 h, filtered and concentrated. The resulting residue 
was purified by silica gel chromatography (ethyl 
acetate/hexanes gradient) to give 7.2 g (24%) of the desired 

product as a clear oil. ^H-NMR is consistent with structure; 
MS (FD) 269, 27 
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Preparation 11 



NO2 




5 To a slurry of sodium hydride (1.0 g of a 60% 

dispersion in mineral oil, 24 mmol) stirring in N,N- 
dimethyif ormamide (200 mL) at ambient temperature was 
carefully added a solution of 4-nitroimidazole (5.7 g, 20 
mmol) . This mixture was cooled to O "^C and a solution of a 

10 compound of Preparation 10 (15.2 g, 60 mmol) in N,N- 
dimethylf ormamide (10 mL) was added. After 16 h, the 
mixture was slowly warmed to ambient temperature, 
concentrated, and the resulting residue extracted with 
chloroform. The combined organic extracts were washed with 

15 water, brine, dried over sodium sulfate, filtered and 

concentrated. The resulting residue was purified by silica 
gel chromatography (chloroform) to give 5.0 g (82%) of the 
desired product as a clear oil. ^H-NMR is consistent with 
structure; MS (FD) 303 (M+); Anal. Calc'd for: C, 59.40; H, 

20 5.65; N, 13.85. Found: C, 59.73; H, 5.71; N, 13.40. 
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Preparation 12 



NO 2 



HO 




To a solution of a compound of Preparation 11 (4.24 g, 
14 mmol) stirring in tet rahydrof uran (30 mL) and ethanol (30 
mL) at room temperature was added 2N NaOH (35 mL, 7 0 mmol) . 
After 1 h, this mixture was treated with 5N HCl until pH = 

10 2.5. Ethyl acetate (30 mL) and water (30 mL) were added and 
the resulting solution was extracted with ethyl acetate. 
The combined organic extracts were washed with brine, dried 
over sodium sulfate, filtered and concentrated to give 3.8 g 
(98%) of the desired product as a yellow oil: ^H-MMR is 

15 consistent with structure; MS (FD) 276 {M+) . 



SUBSTITUTE SHEET (RULE 26) 

BNSDOCIO: <WO 9908699AlJ_> 



\VQ 99/08699 



PCr/US^»S/l7229 



65 

Preparation 13 



NO2 




5 To a solution of a compound of Preparation 12 (3.8 g, 

14 mmol), 1-proline methylester (1.8 g, 14 mmol) and 1- 
hydroxybenzotriazole hydrate (2.1 g, 15 mmol) stirring in 
N, N-dimethylf ormamide (150 mL) at room temperature was added 
1 , 3-dicyclohexyicarbodiimide (3,2 g, 15.4 mmol). After 16 

10 h, the mixture was concentrated and the resulting residue 
partitioned between ethyl acetate and water. The combined 
organic extracts were washed with water, brine, dried over 
sodium sulfate, and concentrated. The resulting orange oil 
was purified by silica gel chromatography 

15 (methanol/chlorof orm gradients) to give 3.8 g (70%) of the 

desired product as a yellow oil: 'h-NMR is consistent with 
structure; MS (FD) 386.2 (M+). 
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Preparation 14 




5 To a slurry of 10% Pd/C in dioxane (10 mL) was added a 

solution of a compound of Preparation 13 (2.4 g, 6.2 mxnol) 
in dioxane (100 mL) . The mixture was then treated with 
hydrogen gas (40 psi) on a Parr apparatus. After 5 h, an 
amount of 10% Pd/C (0.5 g) in dioxane (10 mL) was added. 

10 The mixture was hydrogenated for 4 h then carefully filtered 
through celite. To the resulting filtrate was added a 
compound of Preparation 4 (2.4 g, 6.2 mmol), 1- 
hydroxybenzotriazole hydrate (0.92 g, 6.8 mmol), followed by 
1 , 3-dicyclohexylcarbodiimide (1.4 g, 6.8 mmol). After 16 h, 

15 the reaction was concentrated and the resulting residue 

- extracted with ethyl- acetate . . The combined . organic extracts 
were washed with saturated aqueous sodium bicarbonate, 
brine, dried over sodium sulfate, filtered, and 

concentrated. Purification silica gel chromatography 

2 0 (methanol/chlorof orm gradient) gave 2.2 g (50%) of The 
desired product as a tan foam: 'H-NMR is consistent with 
structure; MS (FD) 718.7 (M+); Anal Calc'd for: C, 63.49; 
H, 7.01; N, 11.69. Found: C, 63.30; H, 6.91; N, 11.84. 
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HN 



2HC1 



MeOoC 




10 



15 



To a solution of a compound of Preparation 14 (2.1 g, 
3.0 mmol) stirring in dichloromethane (25 ruL) was added 
trif luoroacetic acid (8 mL, 104 mmol) . After one h, water 
(25 mL) was added and the solution was quenched carefully 
with sodium carbonate, then extracted with chloroform. The 
combined organic extracts were washed with brine, dried over 
sodium sulfate, filtered and concentrated. To a solution of 
the resulting residue in diethyl ether (40 mL) was added a 
saturated solution of HCl in diethyl ether (40 mL) . The 
resulting slurry was concentrated to dryness to yield 1.6 g 
(80%) of the desired product as a tan foam: *H-iSIMR is 
consistent with structure; MS (FD) 618.3 (M+); Anal. Calc'd. 
for: C, 57.31; H, 6.41; 12.15. Found: C. 57.52; H, 6.19; 

N, 12.04. IR (KBr) 2954, 1743, 1656. 1559, 1496, 1453 cm''. 
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Preparation 15 




5 Reaction of d, i-a-phenylalanine (20.0 g, 120 mmoi), 

potassium bromide (48 g, 400 mmol), sodium nitrite (11. Og, 
160 mmol), water (75 mL) , 3N sulfuric acid (200 mL) , p- 
toluenesulf onic acid monohydrate (5.7 g, 30 mmol) and 
absolute ethanol (500 mL) according to Preparation 10 gave 
10 18.0 g (70%) of the desired product as a colorless oil: *H- 
NMR is consistent with structure; MS (FD) 256, 258. 



Preparation 16 




15 

Reaction of a compound of Preparation- 15 (15:22 g, 60 - 
mmol), sodium hydride (2.84 g of a 60% dispersion in mineral 
oil, 72 mmol), 4-nitroimida2ole (8.1 g, 72 mmol) in M,M- 
2.Q dimetliYlf qrma^^ 11 gave 



9.5 g (55%) of the desired product as a yellow foam: 'H-NlvlR 
is consistent with structure; MS (FD) 289.1 (M-i~); Anal. 
Calc'd. for: C, 58.13; H, 5.23; N, 14.53. Found: C, 58.40; 
H, 5.17; N 14.24. 



25 
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Preparation 17 



NO 2 



HO 




5 



Reaction of a compound of Preparation 16 (3.3 g, 12.0 
mmmol), 2N NaOH (30 mL, 60 mmoi) m ethyl acetate (30 
mL) /ethanoi (30 mL) according Preparation 12 gave 2.85 g 
(90%) of the desired product as a white solid: 'h-NMR is 
10 consistent with structure; MS (FD) 262 (M+); Anal. Calc'd. 
for: C\ 55.17; H, 4.24; N, 16.09. Found: C, 55.14; H, 4.2 
N, 15.94. 



Reaction of a compound of Preparation 17 (2.8 g, 11.- 
mmol), 1-proline methylester (1.4 g, 11.0 mmol), 1- 
hydroxybenzotriazole hydrate (1.63 g, 12.1 mmol), and L, - 
dicyclohexylcarbodiimide (2.5 g, 12.1 rnmol) in N,N- 
dimethyl formamide (150 mL according to Preparation 13 gavo 



Preparation 18 



NO 2 




SUBSTITUTE SHEET (RULE 26) 



BNSDOCID; <WO .9908699A1 J_> 



wo 99/0S69^> 



PCT/US9K/172:^ 



10 



3.2 g (70,4%) of the desired product as a white solid: 'h- 
NMR is consistent with structure; MS (FD) 372 {M+) 



Reaction of a compound of Preparation 18 (0.6 g, J . 6 
mmol), 5% Pd/C (0.66 g) in ethyl acetate (50 mL) , ethano i. 

(50 mL) and dichloromethane (4 mL) , a compound of 
Preparation 4 (0.46 g, 1.2 mmol), 1-hydroxybenzot riazole 
hydrate (0.18 g, 1.3 mmol) and 1 , 3 -dicyclohe>:y Icarbodi nr. :.d^.' . 

(0.27 g, 1.3 mmol) in N, N-dimethylf ormamide (100 mL) 
according to Preparation 14 gave 0,29 g (34%) of the de::i.iued 

product as a tan foam: ^H'-NMR is consistent' with structure; - 
MS (FD) 704 . 5 (M+) . 



Preparation 19 
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Exeunple 3 




HN 2HCI 




MeO 2C O 

5 Reaction of a compound of Preparation 19 (0.23 0.33 

mmol), trif luoroacetic acid (4.0 mL, 24 mmol) in 
dichloromethane (12 luL) , followed by treatment with 
HCl/ethyl acetate solution (40 mL) , according to Example 2 
gave 0.17 g (77%) of the desired product as a white foam: 
10 ^H-NMR is consistent with structure; MS (FD) 604 (M-h); Anal. 
Calc'd for: C, 56.72; 6.25; N, 12.40. Found: C, 56.53; 

H, 6.31; N, 12.19. IR (KBr) 2931.09, 1743.64, 1653.43, 
1533 . 67, 1453 .73 (cm'M . 



15 



Preparation 20 



NO. 



^ 



E to 




O 



Reaction of ethy Ibromoaceta te (4.9 mL, 44 mmol), 4- 
20 nitroimidazoie (5.00 g, 44 mmol) and potassium carbonate 
(12.2 g, 88 mmol) at ambient temperature in N,M- 
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dimechyif ormamide (50 mL) according to Preparation 3 from 
Examples Part 2A gave 7.77 g (88%) of the desired product as 
an orange solid: ^H-NMR was consistent with structure; MS 
(FD) 199 (M+); Anal. Calc'd for: C, 42.21; H, 4.55; N, 
5 21.10. Found: C, 42.51; H, 4.66; N, 21.24. 

Preparation 21 



NO 2 




Reaction of a compound of Preparation 20 (2.00 g, 10.0 
mmol) and 2N NaOH (30 mL, 60 mmol) in tet rahydrof uran (5 mL) 
and ethanol (5 mL) according Preparation 12 gave 1.3 g (76%) 
of the desired product as a tan solid which is carried on 
15 without further purification. 



Preparation 22 

NO 0 

a " 




MeO_2C 0 

Reaction of a compound of Preparation 21 (1.20 g, 7.0 
20 mmol), 1-proline methylester hydrochloride (1.27 g, 8.4 

mmol), 1-hydroxybenzotriazole hydrate (1.04 g, 8.4 mmol), 
triethylamine (1.95 mL, 14.0 mmol) and 1,3- 
dicyclohexylcarbodiimide (1.6 g, 8.4 mmol) in N,N- 
dimethylf ormamide according to Preparation 13 gave 0.6 g 
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(30%) of the desired compound as a tan semi-solid: ^H-N1^4R 
is consistent with structure; MS (FD) 282 (M+) . 

Preparation 23 

5 




fNfHBoc 



Hydrogenation of a compound of Preparation 22 (0.47 mg, 
1.7 mmol) and 5 % Pd-C (0.15 g) in ethyl acetate (20 
10 mD/ethanol (20 mL) followed by treatment with 1- 

hydro:<ybenzotria2ole hydrate (225 mg, 1.7 mmol), 1,3- 
dicyclohexylcarbodiimide (340 mg, 1,7 mmol) and 368979 (633 
mg, 1.7 mmol) according to Preparation 14 gave 0.45 g (39%) 

of the desired product: 'h-NMR is consistent with structure; 
15 MS (FD) 614 (M+) . 
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Example 4 



HN 




Reaction of a compound of Preparation 23 (0.40 g, 0.65 
mmol) and trif luoroacet ic acid (5 mL, 64 mmol) in 
5 dichloromethane (20 mL) according to Example 2 gave 0.22 g 
(67%) of the desired product as an off-white solid: ^H-NMR 
is consistent with structure; MS (FD) 514 (M+); Anal. Calc'd 
for: 58.35; H, 6.66; N, 16.33. Found: C, 58.25; H, 6.40; 

N, . 16.16. 

10 

Preparation 24 



NO 2 




15 Reaction of 5-ni troindoie (3.0 g, 18.5 mmol), a- 

bromophenylacetic acid ethylester (4.5 g, 18.5 mmol), and 
sodium hydride (0.8 g, 20 mmol, 60% dispersion in mineral 
oil) in N, N-dimethylf ormam.ide (75 mL) according to 
Preparation 1 gave 3.9 g (b:.v. ) of the desired product: 
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hHy'iR is consistent with structure; MS (FD) 324 M+; Anal. 
Calc'd for: C, 66.56; H, 4.97; M, 8.64. Found: C, 65.80; H. 
5.11; N, 8.81. 

5 Preparation 2 5 



NO o 




Reaction of a compound of Preparation 24 (2.0 g, 5.2 
10 mmol) and 2N NaOH (50 mL, 100 iranol ) in tet rahydrof uran (10 
mL)/ethanol (8 mL) according to Preparation 12 gave 1.4 g 
(76%) of the desired product as a yellow solid: 'h-NMR is 
consistent with structure; MS (FD) 296 (M+); Anal. Calc'd 
for: C, 64.86; H, 4.08; 9.45. Found: C, 64.60; H, 4.14; 

15 N, 9.29. 
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Preparation 2 6 



NO 2 




5 Reaction of a compound of Preparation 25 (1.0 g, 5.7 

mmol) , 1-hydroxybenzotriazole hydrate (0.85 g, 6.3 mmol), 1- 
proline methylester hydrochloride (1.03 g, 6.3 mmol), 
triethylamine (1.6 mL, 11.4 mmol) and 1,3- 
dicyclohexylcarbodiimide (1.3 g, 6.3 mmol) in N,N-' 
10 dimethyl formamide (25 mL) according to Preparation 13 gave 
1.35 g (58%) of the desired product as yellow solid: "H~NMR 
is consistent with structure; MS (FD) 407 (M+); Anal. Calc'd 
for: C, 64.86; H, 5.20; N, 10.31. Found: C, 65.20; H, 5.50; 
N, 10.10. 
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Preparation 27 




HN 



MeO 2C o 



NHBoc 





10 



Hydrogenation of a compound of Preparation 26 (0.41 g, 
1.0 mmol) with 5 % Pd-C (0.08 g) in ethanol (25 mL) /ethyi 
acetate (25 mL) followed by treatment with 1- 
hydro:<ybenzotria2ole hydrate (0.15 g, 1.1 mmol), 1,3- 
dicyclohexylcarbodiimide (0.23 g, 1.1 mmol) and 368979 (0.42 
g, 1.1 mmol) according to Preparation 14 gave 0.38 g (51%) 

of the desired product: 'h-NMR is consistent with structure; 
MS (FD) 739.7 (M+) 
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Example 5 




5 Reaction of a compound of Preparation 27 (0.38 g, 0.51 

mmol) and trif luoroacet ic acid (2 mL, 26 mmol) in 
dichloromethane (10 mL) according to Example 2 gave 0,125 g 
(38%) of the desired product: ^H-NMR is consistent v/ith 
structure; MS (FD) 639 (M+); Anal. Calc'd for 1 H-O : C, 
10 65.74; H, 6.59; N, 10.65. Found: C, 65.75; H, 6.42; 
10.98. 



Preparation 28 




To a solution of a compound of Preparation 6 (27 g, 98 
mmol) stirring in t etrahydrof urari (60 mL) and absolute 
ethanol (60 mL) at ambient temperature was added 2N NaOH 
(250 mL, 500 mmol). After 3.5 h, the mixture was washed 
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with diethyl ether and the organic extract subsequently 
washed with water. The combined aqueous extracts were 
acidified and the resulting mixture extracted with ethyl 
acetate. The combined organic extracts were washed once 
5 with brine, dried over sodium sulfate, filtered, and 

concentrated to give 24.2 g (75%) of the desired product as 

a tan solid: ^H-MMR was consistent with structure; MS (FD) 
246.9 (M-t-); Anal. Calc'd for: C, 53.44; H, 3.67; N, 17.00. 
Found: C, 53.71; H, 3.67; N, 16.83. mp - 218-221°C. 

10 

Preparation 2 9 



NO 2 




15 To a slurry of a compound of Preparation 28 (8.15 cj, 33 

mmol) stirring in dichloromethane (100 mL) was added ox/ilyl 
chloride (11.5 mL, 130 mmol) and H , N-dimethy 1 f ormamide (J 
drops) . After 90 min at ambient -temperature, the mixcur-:- 
was concentrated and the residue was dissolved in 

20 dichloromethane (40 mL) . The resulting solution was cidded a 
N-diisopropylethylamine (6.5 mL, 360 mmol) and 1- 
prolinemethylester (3.9 g, 2 0 mmol) in dichloromethane- {'\ 
mL) . After 2 h at ambient temperature, the mixture wci:/. 
extracted with ethyl acetate and the combined organic* 

25 extracts washed with water, brine, dried over sodiurn 

sulfate, filtered, and concentrated. The resulting r-.idue 
was purified by silica gel chromatography (ethyl 
acetate/hexanes ) to give 10.7 g (71%) of the desired pioducc 
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as tan foam: 'H-MMR is consistent with structure; Anal. 
Calc'd for: C, 56.98; H, 5.06; 15.63. Found: C. 56.75; 

H, 5.14; IM, 15.44. Mp, 103-llloc. 

5 Preparation 3 0 




To a slurry of 5% Pd/C (0.28 g) in ethyl acetate (30 
mL) was added a solution of a compound of Preparation 29 
(1.0 g, 2.8 mmol) in ethanol (100 mL) . The mixture was 

10 hydrogenated at 40 psi on a Parr apparatus. After 25 mm, 
additional 5% Pd/C (0.5 g) was added and the mixture 
susbsequently hydrogenated for 45 min, 'then filtered through 
celite and concentrated. To a slurry of the resulting 
residue in N-dimethylf ormamide (100 mL). was added boc-^J- 

15 benzyloxyserine (0.62 g, 2.1 mmol), 1 -hydroxybenzot riacole 
- - hydrate (0 . 31- g, -2 . 3 mmol ) followed by-1-, 3- - 

dicyclohexylcarbodiimide (0.48 g, 2.3 mmol). After 48 h, the 
mixture was filtered and concentrated and the residue 
purified by radial chromatography (silica gel, 

20 methanol/chlorof orm gradient) . The resulting product v^o;.:. 

dissolved in ethyl acetate and washed v/ith water, dried • -ver 
sodium sulfate, filtered, and concentrated to give 0.5 o 
(30%) of the desired product as a tan foam: ^H-M^IR i:^. 
consistent v^ith structure; MS (FD) 605 (Mh-) . 

25 
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Preparation 31 




5 To a solution ot a compound of Preparation 3 0 (3.1 g, 

5.1 mmol) stirring in methanol (200 mL) at room temperature 
was added 5N HCl (51.0 mmol). After 16 h, the residue was 
partitioned between ethyl acetate and water and extracted 
with ethyl acetate. The combined organic extracts were 
10 washed with brine, dried over sodium sulfate, filtered and 
concentrated to give 2.1 g (81%) of the desired compound as 
a tan foam: ^H-NMR is consistent • with structure; MS (FD) 
506 (M+); Anal. Calc'd. for: C, 64.14; H, 6.18; N, 13.85. 
Found: C, 63.92, H, 6.18; N, 13.56. 
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Preparation 32 




5 To a solution of a compound of Preparation 31 (2.1 g, 

4.2 mmol) stirring in N, N-dimethylf ormamide (200 mli) was 
added Boo -a-aminoisobutyric acid (0.85 g, 4.2 rnmol), 1- 
hydroxybenzotriazole hydratG(0.62 g, 4.6 mmol). After 16 h, 
mixture was concentrated to dryness and the resulting 

10 residue extracted with ethyl acetate. The combined organic 
extracts were washed with water, brine, dried over sodium 
sulfate, filtered, and concentrated. Purification by silica 
gel chromatography (methanol/chlorof orm) gave 2.3 g (80%) of 
the desired product as a tan foam: ^H-iSIMR is consistent 

15 with structure; MS (FD) 690 (M+) . 



.2.0. 
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Example 6 




5 To a solution of the compound of Preparation 32 (1.75 

2.5 mmol) stirring in dichloromethane (190 mL) v/as added 
trif luoroacet ic acid (53 mL, 780 mmol). After 1 h, the 
mixture was poured carefully into saturated aqueous sodium 
bicarbonate and extracted with ethyl acetate. The combined 

10 organic extracts were washed with brine, dried over sodium 
sulfate, filtered, and concentrated. The residue was 
dissolved in ethyl acetate (250 mL) and subsequently treated 
with a saturated solution of HCl in ethyl acetate (100 mL) . 
The resulting mixture was concentrated to dryness, 

15 triturated with diethyl ether, and filtered to give 0.6 g 
(38%) of the desired product as a tan solid: 'h-NMR is 
consistent with structure; MS (FD) 590 (M+); Anal. Calc'd 
for: C, 54.60; H, 5.92; N, 12.33. Found: C, 54.47; H, 5.72; 
N, 12.16. IR (KBr) 3164, 3030, 2978, 2952, 2878, 1743, 

20 1664, 1531, 1456, 1436, 1498, 1197, 1179 cm"'. 
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Preparation 33 




5 The optically enriched S-isomer was isolated by 

selective crystallization (ethyl acetate /hexanes ) of a 
compound of Preparation 29 co give 1.3 g of the desired 
isomer: ^H-NMR is consistent with structure; MS (FD) 358 
(M+); Anal. Calc'd for: C, 56.98; H, 5.06; N, 15.63. Found 
10 C, 57.22; H, 4.87; N, 15.34. mp = 114-1180C. 

Preparation 34 



NHBoc 




McO 2C 



' Hydrogena td-on—o f--a- compound -o f --Prepar a td-on--2-9-1-l-"0—g ; 

2.8 mmol) and 5% Pd/C (0,756 g) in absolute ethanol (20 
mL) /ethyl acetate (20 mL) , followed by treatment of the 
resulting mixture with boc-d-benzyloxyser ine (0.83 g, 2.8 
mmol), 1-hydroxybenzotriazoie hydrate (0.42 g, 3.4 mmol) and 
1, 3-dicycIohexylcarbodiimid^,' (0.64 g, 3.1 "mmol according to 
Preparation 1 gave 0 . 69 g ) of the desired product as a 
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crystalline solid. Purification by silica gel 
chromatography (methanol /chloroform) followed by re- 



with structure; MS (FD) 605 (M-f); Anal. Calc'd. for: C, 
63.46; H, 6.49; N, 11.56. Found: C, 63.61; H, 6.31; N, 
11.38; mp = 184-186^0. 



Reaction of a compound of Preparation 34 (0.61 g, 1.0 
mmol) and t ri f luoroacet ic acid (1.7 mL, 22 mmol) in 
dichloromethane (40 mL) according to Preparation 1 gave 0.5 
g (100%) of the desired product as a foam: 'h-NMR is 
consistent with structure; MS (FD) 506 {M+); mp = 55-60^0. 



crys talizat ion from ethyl acetate : 



H-NMR is consistent 



Preparation 3 5 
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Preparation 3 6 




NHBoc 



HN 




Reaction of a compound of Preparation 35 (0.5 g, 1 
mmol) , 1-hydroxybenzotriazole hydrate (0.15 1.1 mmol) and 

5 1 . 3-dicyciohexylcarbodiimide (0.23 1.1 mmol) in N,N- 

dimethylf ormamide (15 mL) according to Preparation 32 gave 
0.69 g (100%) of the desired product as a foam: 'h-NMR is 
consistent with structure; MS (FD) 690.2 (M+); mp = 81-840C. 

10 Example 7 



Beac t io n o f ^a^,c_omp.o.und_Q.f„.P_repa r at.i.on_3-6- t0.._5,5-5_g-.,- -0-.-9-5. 

mmol) and t ri f luoroace t ic acid (0.7 mL, 9.0 mmol) in 
dichloromethane (25 mL) according to Preparation 1 gave 0.37 
g (75%) of the desired product as a solid: ^H-NMR was 
consistent with structure; MS (FD) 590 {M+); Anal. Calc'd 
for: 63.04; H, 6.48; N, 14.23. Found: C, 62.98; H, 6.59; 

N, 14.01. Mp, 156-1590C. 




HN 



MeO 
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Preparation 37 




5 Reaction of a compound of Preparation 29 (2.63 g, 8.0 

mmol) , boc-l-benzyloxyserine (2.4 g, 8.0 mmol) , 1- 
hydroxybenzotriazole hydrate (1.2 g, 8.8 mmol), 1,3- 
dicyclohexylcarbodiimide (1.8 g, 8.8 mmol) in N,M- 
dimethylf ormamide (250 mL) gave 2.4 g (50%) of the desired 

10 product as tan foam: ^H-NMR is consistent with structure; 
MS (FD) 605 (M+) . 
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Preparation 38 




Reaction of a compound of Preparation 37 {2.3 g, 3,8 
5 mmoi) , trif luoroacet ic acid (35 mL, 45 lumol) in 

dichloromethane (90 mL) gave 1,4 g (74%) of the desired 

product as a tan foam: 'h-NMR is consistent with structure; 
MS (FD) 506 (M+) . 

10 Preparation 3 9 




Reaction of a compound of Preparation 38 (1.1 g, 2.2 
15 mmoi) , boc-a-aminoisobutyric acid (0.45 g, 2.2 mmol), 1- 
hydroxybenzotriazole hydrate (0.33 g, 2.4 mmol) and 1,3- 
dicyclohexylcarbodiimide (0.5 g, 2.4 mmol) in N,N- 
dimethylf ormamide (100 mL) gave 0.84 g (55%) of the desired 
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product as a tan foam: ^H-MMR is Qonsistent with structure; 
MS (FD) 690 (M+) . \ 



Example 8 




MeOoC 



Reaction of a compound of Preparation 39 (0.7 g, 1.0 
mmol), trif luoroacetic acid (25 mL, 320 mmol) in 
10 dichloromethane, and followed by dissolution in ethyl 

acetate (100 mL) and treatment with ethyl acetate saturated 
with HCl (100 mL) yielded 0.29 g (44%) of the desired 

compound as a white solid: ^H-NMR is consistent with/ 
structure; MS (FD) 590 (M-i-) ; Anal. Calc'd for: C, 56/11; H, 
15 6.08; 12.66. Found: C, 56.16; H, 5.92; N, 12.56./ IR 




(KBr) 3163.75, 3031.15, 2952.46, 2876.38, 1745.07,^/1664.94, 
1530.69, 1497.79, 1453.37, 1435.81, 1197.21, 1177.62, 
1094.93, 747.95, 701.04 cm"^ 
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10 




To a soiutioPx of a compound of Preparation 2 8 (1.0 g, 
4.0 xmacjl) , morpholine (0.35 mL, 4.0 mmol), 1- 
hydroxybenzotriazole hydrate (0.6 4.4 mmol) stirring .m 
N, N-dimethylformamide (50 mL) at room temperature was added 
1, 3-dicyclohexylcarbodiimide (0.9 g, 4.4 mmol). After 16 h, 
the mixture was concentrated, and the residue extracted v^ith 
ethyd acetate. The combined organic extracts were filtered, 
washed with saturated aqueous sodium bicarbonate, water, 
brine, dried over sodium sulfate, filtered, and 
concentrated. The resulting residue was purified by silica 
gel chromatography (methanol/chlorof orm) to give 0.75 g 
(1^60%) of the desired product as a white foam: "H-NMR is 
consistent with structure; MS (FD) 316 (M-^) . 
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Preparation 41 




5 To a siurrv of 5% Pd/C (0.18 g) in ethyl acetate (5 ruL) 

was carefully added a solution of a compound of Preparation 
40 (0,67 g, 2,0 minol) in ethyl acetate (25 mL) /ethanol (25 
mL) . The resulting slurry was treated with hydrogen gas at 
40 psi on a Parr apparatus. After 1 h, a slurry of 5% Pd/C 

10 (0.18 g) in ethyl acetate (10 mL) was added to this mixture, 
followed by hydrogenat ion at 40 psi. After 1 h, the mixture 
was filtered through celite and concentrated. To the 
residue stirring in M, N-dimethylf ormamide (100 mL) was added 
a compound of Preparation 4 (0.53 g, 1.4) and 1- 

15 hydroxybenzotr iazole hydrate (0.21 g, 1.54 mmol) followed by 
1 , 3 -dicyclohexylcarbodiimide (0.32 g, 1.54 mmol). After 16 
h at room temperature, the solution was concentrated and 
extracted with ethyl acetate. The combined organic extracts 
were washed with water, brine, dried over sodium sulfate, 

20 filtered, and concentrated. The resulting residue was 

purified by silica gel chromatography (methanol/chlorof orm) 
to yield 0.27 g (30%) of the desired product as a tan foam: 

^H-NMR is consistent with structure; MS (FD) 448 (M+) . 



SUBSTITUTE SHEET (RULE 26) 



BNSOOCID: <:WO 9908599AtJ_> 



wo 99/08699 



PCT/US98/1722*) 



92 

Exaunple 9 



NH 

O 
HN 




2HC1 



To a solution of a compound of Preparation 41 (0.27 g, 
0.42 iTunol) stirring in dichloromethane (12 mL) at room 
temperature was added trif luoroacet ic acid (4 mL, 51 mmol) . 
After 1.5 h, water (40 mL) was added and the reaction 
mixture quenched carefully- with solid sodium bicarbonate. 
The resulting mixture was extracted with ethyl acetate and 
the combined organic extracts washed with brine, dried over 
sodium sulfate, filtered and concentrated. The concentrate 
was dissolved in ethyl acetate (40 mL) and subsequently 
treated with a saturated solution of HCl in ethyl acetate 
(40 mL) . After 15 min, the mixture was concentrated to give 
0.14 g (54%) of the desired product as a white solid: ^H-MMR 
is consistent with structure; MS (FD) 548 (M+); Anal. 
Calc'd. for: C, 56,04; H, 6.16; 13.52. Found: C, 55.78; 

6.11; N, 13.27; IR ( KBr ) 2927, 2858.9, 1659.3, 1542.2, 



1114'; 4' cm"^ 
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Preparation 42 
NO 2 




5 Reaction of a compound of Preparation 28 (1.0 4.0 

mmol), piperidine (0.4 mL, 4.0 mmol) , 1 -hydroxybenzot r iazole 
hydrate (0.5 g, 4.4 mmol) and 1 , 3 -dicyclohe>:ylcarbodiimide 
(0.9 g, 4.4 mmol) in N, N-dimethy 1 f ormamide (50 mL) gave 0.95 

g (75%) of the desired product as a tan foam: ''H-NMR is 
10 consistent with structure; MS (FD) 314 (M+) . 

Preparation 4 3 




15 

Hydrogenation of a compound of Preparation 42 (0.91 g, 
2.9 mmol) in ethyl acetate (50 mL) /ethanol (50 mL) . 5% Pd/C 
(0.36 g) in ethyl acetate (5 mL) followed by reaction with a 
compound of Preparation 4 {0.95 g, 2.5 mmol), 1- 
20 hydroxybenzotriazole hydrate (0.37 g, 2.75 mmol), and 1,3- 
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dicyclohexylcarbociiimide (0.57 g, 2.75 mmol) gave 0.43 g 
(25%) of the desired product as a tan foarn: 'h-MMR is 
consistent with structure; MS (FD) 646 (M-t- ) . 

Example 10 

H 

NH o 



HN 



^3 



2HC1 



Reaction of a compound of Preparation . 43 (0.38 g, 0.59 
10 mmol) and trif luoroacetic acid (4 mL, 51 mmol) in 

dichloromethane (12 mL) followed by acidification, with HCl 
gave 0 . 03 g (8.3%) of the desired product as a tan solid: 
^H-^JMR is consistent with structure; MS (FD) 546 (M+) ; IR 
(KBr) 3141, 2937, 2859, 1642, 1534, 1453, 1444 cm"'. 

15 



SUBSTITUTE SHEET (RULE 26) 



KDOCID; <WO 9908699A1 



wo 49/08699 



rCT/US9S/I7229 



95 



Preparation 44 




5 To a slurry of 5% Pd/C (1.0 g) in ethyl acetate (25 mL) 

was added a solution of a compound of Preparation 6 (8.25 g, 
30 mmol) in ethyl acetate (25 mL) /absolute ethanol (25 mL) . 
The slurry was hydrogenated at 40 psi on a Parr apparatus. 
After 75 min, a slurry of 5% Pd/C (0.7 g) in ethyl acetate 

10 (25 mL) was added to the reaction mixture. After 

hydrogenation at 40 psi for 1.5 h, the mixture was filtered 
through celite and concentrated. The concentrate was 
dissolved in N, N-dimethylf ormamide (500 mL) and boc-d- 
benzyloxyserine (9.0 g, 30.8 mmol), 1 -hydroxybenzotr iazole 

15 hydrate (4.5 g, 33 mmol) and 1 , 3 -dicyclohex-ylcarbodi imide 

(6.8 g, 33 mmol) added- After 15 h at ambient temperature-, 
the mixture was concentrated and the residue extracted with 
ethyl acetate. The combined organic extracts were washed 
with water, brine, dried over sodium sulfate, filtered, and 

20 concentrated. Purification by silica gel chromatography 
(methanol /chloroform) gave 8.33 g (53%) of the desired 
product as a tan solid: ^-i-NMR is consistent with 
structure; MS (FD) 522 (M+); Anal. Calc'd. for: C, 64.35; H, 
6.56; N, 10.72. Found: C, 64.59; H, 6.83; N, 10.77. 
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Preparation. 45 



10 



NH 



HN 




EtO 



To a solution of a compound of Preparation 44 (8.1 g, 
15.5 mmol) stirring at room temperature in dichlorome thane 
(75 mL) was added t r i f luoroacet ic acid (25 mL , 320 mmol) . 
After 50 min, the mixture was carefully poured into a 
saturated aqueous solution of sodium bicarbonate and 
extracted with ethyl acetate. The combined organic extracts 
were washed with brine, dried over sodium sulfate, filtered 
and concentrated to give 6.5 g (99%) of the desired product 

as a tan solid, ^H-NMR is consistent with structure; MS (FD) 
422 (M-f-) . 



15 



Preparation 4 6 



Cr°qrV 



NHBoc 



HN 




EtO 



To a solution of a compound of Preparation 45 (6.5 g, 
15.0 mmol), boc-a-aminoisobutyric acid (3.05 g, 15.0 mmol). 
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l-hydroxybenzotriaEole hydrate (2.23 g, 16.5 mmoi) stirring 
in M, N-dimethyif ormamide (400 mL) at room temperature was 
added 1 , 3 -dicyclohe>:yicarbodiimide (3.4 g, 16.5 mmoi). 
After 16 h, the mixture was concentrated and the resulting 
5 residue extracted with ethyl acetate. The combined organic 
extracts were washed with water, brine, dried over sodium 
sulfate, filtered, and concentrated. Purification by silica 
gel chromatography (methanol/chlorof orm) gave 6.39 g (70%) 
of the desired product as a tan foam: ^H-NMR is consistent 
10 with structure; MS (FD) 607 (M-f). Anal. Calc'd. for: C, 
63.25; H, 6.80; N, 11.52. Found: C, 63.36; H, 6.92; N, 
11.59. 

Preparation 47 

15 




To a solution of a compound of Preparation 4 6 (6.U4 g, 
9.9 mmoi) stirring in absolute ethanol 

20 (50 mL) /tetrahydrof uran (50 mL) at room temperature wa::- 

added IN NaOH (50 mL, 49.5 mmoi). After 30 min, the m.i:-:cure 
was acidified with IN HCl and extracted with ethyl acoU-ite. 
The combined organic extracts were v^ashed with brine, d: Led 
over sodium sulfate, filtered, and concentrated to giv--^- S.4 

25 g (94%) of the desired product as a tan foam: 'h-NMR i:.; 

consistent with structure; MS (FD) 580 (M+); Anal. Ca.lc'd. 
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for: 62.16; H, 6.43; M, 12.08. Found: C, 61.86; H, 6.29; 

N, 12.06. 

Preparation 48 




To a solution of a compound of Preparation 47 (0.7 g, 
1.2 mmoi), N-methylamine hydrochloride (0.08 1.2 mmol), 
triethylamine (0.5 mL, 3.6 minol), and 1 -hydro>:ybenzot r iasole 

10 hydrate (0.18 g, 1.32 mmol) stirring in M,N- 

dimethylf ormamide (50 mL) at room temperature was added 1,3- 
dicyclohexylcarbodiimide (0,27 g, 1.32 mmol). After 16 h, 
the mixture was concentrated and the resulting residue 
extracted with ethyl acetate. The combined organic extracts 

15 were washed with water, brine, dried over sodium sulfate, 
filtered, and concentrated. Purification by silica gel 
chromatography (methanol /chloroform) gave 0.25 g (35%) of 
the desired product as a white solid: ^H-NMR is • consistent 
with structure; MS (FD) 592.4 (M4-); Anal. Calc'd for 0.32 

2 0 mo 1 hy dr a t e : C , 62.21; H , 6 . 7 6 ; ^^4 704". Found : ~c7 "6 2 7T7 7' 
H, 6.74; N, 14.19. 
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Example 11 




2HC1 

5 To a slurry of a compound of Preparation 48 (0.2 g, 

0.34 mmol) stirring in dichloromethane (12 mL) at room 
temperature was added t r if luoroacet ic acid (4 mL, 52 mmol). 
After 2 h, additional trif luoroacet ic acid (4 mL, 52 mmol) 
was added and the reaction was heated to reflux. After 7 h, 

10 the mixture was cooled to room temperature, water (40 mL) 
added, followed excess solid sodium bicarbonate. The 
mixture was extracted with ethyl acetate and the combined 
organic extracts washed with brine, dried over sodium 
sulfate, filtered and concentrate. The resulting crude 

15 product was dissolved in ethyl acetate (40 mL) and a 

saturated solution of HCl in diethyl ether was added (40 
mL) . After 15 min, this slurry was concentrated to give 
0.13 g (68%) of the desired product as a white solid: ^H- 
NMR is consistent with structure; MS (FD) 492 (M-f); Anal. 

20 Calc'd for: C, 55.22; H, 6.06; N, 14.86. Found: 55.33; H, 

6.28; N, 13.24; IR (KBr) 3224, 3061, 3032, 2962, 2936, 2873, 
1678, 1636, 1538, 1498, 1454, 1101 cm'' . 
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Preparation 4 9 




Reaction of a compound of Preparation 47 (1.00 g, 580 
mmol), hexamethyleneimine (0.2 mL, 1.7 mmol ) , 1- 
hydroxybenzotriazole hydrate (0.25 g, 1.9 mmol) and 1,3- 
dicyclohexylcarbodiimide (0.4 g, 1.9 mmol) in N,N- 
dimethylformamide (50 mL) as described in. Preparation 4 gave 
0.76 g (68%) of the desired product as a tan foam: 'h-NMR is 
consistent with structure; MS (FD) 660.2 (M-h); Anal. Calc'd 
for: C, 65.43; H, 7.32; N. 12.02. Found: C, 65.92; H, 7.86; 
N, 11.71. 



20 
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Example 12 




HN 




2.57 HCl 



Reaction of a compound of Preparation 49 (0.67 g, 1.0 
mmol) and t ri f luoroacet ic acid (4 mL, 52 mmol) in 
dichloromethane (12 mL) for 1 h at ambient temperature, 
followed by acidification with HCl in ethyl acetate, 
according to Preparation 4 gave 0.3 g (48%) of the desired 
product as a white solid: 'H-lsnyiR is consistent with 
structure; MS (FD) 560.4 (M) ; Anal. Calc'd for: C, 58.77; H, 
6.56; N, 12.01. Found: C, 56.48; H, 6.41; N, 12.06. 



To a solution of ni-nitroaniline (1.0 g, 7.24 rnrnol) 
stirred in anhydrous M, N-dimethylf ormamide (40 mL) at room 
temperature was added a solution of a compound of 



Preparation 50 
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Preparation 5 (2.11 g, 8.69 mmol) in anhydrous M,N- 
dimethylformamide (10 ruL) . After 2.5 h, the reaction 
mixture was diluted with H2O (70 mL) and extracted with 
ethyl acetate. The combined organic extracts were washed 
5 with brine, dried (Na2S04), and concentrated to give a 

yellow oil. Purification by radial chromatography (silica 
gel, 10%-75% ethyl aceta t e/hexanes ) provided 1 . 65 g (76%) of 
the product (1:1 mixture of dias tereomers ) as an orange 
solid. 1h MMR (300 MHz, CDCI3) d 7.47-7.53 (m, 3H) , 7.33- 
10 7.41 (m, 4H), 7.20-7.25 (app. t, IH, J - 8.1Hz), 6.81-6.85 

(dd, IH, J = 8.0Hz; 2.1Hz), 5.10 (s, IH), 4.12-4.26 (m, 2H) , 
r. 20-1. 25 (t, 3H, J = 7.1Hz); ^-^c NMR (75.5 MHz, CDCI3 ) d 

171.0, 149.2, 146.5, 136.4, 129.6, 128.9, 128.5, 127.0, 

119.1, 112.5, 107.2, 62.1, 60.3, 13.9; FD+ MS for C16H16N2O4 
15 =300; Anal, calcd. for C16H16N2O4: C, 63,99; H, 5.37; M, 

9.33; Found: C, 64,77; H, 5.26; N, 9.17. 

Preparation 51 




20 O 

To a slurry of sodium hydride (0.15 g of a 60% 

di sper.s.ion _in-mi nera 1^ -oi J^,-- 3^.-8.6-mmol-)— s-ti-r-ri-ng i-n-N-,-N- ~ 

dimethyl formamide (30 mL) at room temperature, was added a 
solution of 6-nitrobenzimidazole (0.60 g, 3.68 mmol) in M,N- 
25 dimethyl formamide (10 mL) . After 10 min, a solution of a- 
bromophenylacetic acid ethylester in N, N-dimethyl formamide 
(10 mL) was added and the solution stirred for 4 h at room 
temperature, quenched with water, and extracted with ethyl 
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acetate. The combined organic extracts were washed with 
water, brine, dried (Na2S04) and concentrated. Purification 
by silica gel chromatography {25%-75% ethyl aceta te/hexanes ) 
gave 0.580 g (50%) of the product (mixture of dias tereomers ) 
5 as a yellow oil: NMR (300 MHz, CDCI3) d 8.72-8.73 (d, 

IH, J - 2.1Hz), 8.22-8.27 (dd, IH, J = 9.2Hz; 2.IH2), 8.15 
(s, IH) , 7.44-7.50 (app. t, 3H, J = 6.9Hz), 7.34-7.41 (m, 
3H), 6.19 (s, IH), 4.26-4.39 (m, 2H) , 1.27-1.33 (t, 3H, J = 
6.9Hz); FD+ MS for C17H15N3O4 = 325; Anal, calcd. for 
10 C17H15N3O4: C, 62.76; H, 4.65; N, 12,92; Found: C, 62.89; 
H, 4.92; N, 12.92. 



Preparation 52 



15 




To a solution of a compound of Preparation 50 (0.81 0, 
2.73 mmol) stirring in dioxane (30 mli) at room temperature 

20 was added LiOH.H20 (0.57 g, 13.6 mmol) and H2O (15 mL) . 

After 45 min, the mixture was concentrated to a volume or 
approximately 20 mL . The resulting aqueous solution was 
diluted with H2O (75 mL) and extracted with diethyl ecp.ei;. 
The aqueous layer was acidified with IN HCl and extracc^_-.( 

2 5 with ethyl acetate. The combined organic extracts wer- 

washed with brine, dried (Na2S04) and concentrated to .iiv- 
0.71 g (95%) of the product (1:1 mixture of diast ereomer :o 
as a yellow solid: ^H NMR (300 MHz, CDCI3) 5 7.48-7.5^ (m, 
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3H) , 7.35-7.43 (m, 4H), 7.21-7.27 (app. c, IH, J = S.IH2), 
6.81-6.85 (dd, IH, J = 8.2H2; 2.0Hz), 5.16 (s, IH); FD-i- MS 
for C14H12N2O4 - 272; Anal, calcd. for C14H12N2O4 : C, 
61.7 6; H, 4.44; N, 10.29; Found: C, 62.15; H, 4.52; N, 
9.63. 

Preparation 53 




To a solution of a compound of Preparation 51 (0.48 g, 
1.48 mmol) stirring in dioxane (20 mL) at room temperature 
was added LiOH-H20 (0.31 g, 7.38 mmol) and H2O (10 mL) . 

15 After 45 min, the reaction mixture was concentrated to a 
volume of approximately 15 mL . The resulting aqueous 
solution was diluted with H2O (75 mL) and extracted with 
diethyl ether. The aqueous layer was acidified with IN HCl 
and extracted with ethyl acetate. The combined organic- 

20 extracts were washed with brine, dried (Na2S04) and 

concentrated to give 0.450 g (>95%) of the product (1:1 
mixture of diastereomers ) as a light yellow solid: NMR 

^19A MHz, DMSO) 5 8.._61_ls^ IHJ^ 8_^6_::8_,5_7_ J d,_m-_ 

2.1Hz), 8.14-8.20 (dd, IH, J = 9.2H2; 2.lHz), 7.82-7.86 (d, 
25 IH, J = 9.2Hz), 7.52-7.58 (m, 2H) , 7.38-7.49 (m, 3H), 6.88 
(s, IH) ; FD+ MS for Cl5HiiN304 = 297; Anai . calcd. for 
C15H11N3O4: C, 60.61; H, 3.73; N, 14.14; Found: C, 59.59; 
H, 4.16; N, 12.78.- 
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Preparation 54 




5 

To a solution of a compound of Preparation 52 (0.75 
2.78 mmol), L-proline methyl ester hydrochloride (0.46 g, 
2,78 xnmol) , 1 -hydroxybenzot riazole hydrate (0,38 g, 2.78 
mmol) and N, N-diisopropylethylamine (1.26 g, 9.72 mmol) in 

10 anhydrous 1 , 2 -dichlormethane (30 mL) stirring at room 
temperature, was added 1 - ( 3 -dimethylaminopropyl ) -3 - 
ethylcarbodiimide (0.585 g, 3.05 mmol). After 18 h, the 
reaction mixture was diluted with"H20 (50 mL) -extracted with 
ethyl acetate. The combined organic extracts were washed 

15 with 10% citric acid, sat'd aqueous sodium bicarbonate, 

water, brine, dried (Ma2S04) and concentrated. Purification 
by radial chromatography (silica gel, 40%-75% ethyl 
acetate/hexanes) gave 0.56 g (53%) of the product (1:1 
mixture of dias t ereomers ) as a yellow solid: NMR (300 

20 MHz, CDCI3) 5 7.43-7.50 (m, 3H) , 7.27-7.43 (m, 4H), 7.13- 

7.20 (app. t, IH, J = 7.5Hz), 6.83-6.91 (t, IH, J = 5.8Hz), 
5.14 (s, IH) , 4.52-4.58 (m, 0.5H), 4.41-4.47 (m, 0.5H), 
3.89-3.97 (m, IH) , 3.71 (s, 1.5H), 3.62 (s, 1.5H), 3.23-3.36 
(m, IH) , 1.82-2,24 (m, 5H) ; l^c NMR (75.5 MHz, CDCI3) d 

25 172.2, 171.7, 168.7, 168.5, 149.0, 146.9, 146.5, 136.4, 
135.9, 129.5, 129.4, 129.0, 128.8, 128.5, 128.2, 128.0, 
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10 



15 



127.8. 119.9, 119.6, 112.2, 112.0, 106.5, 106.5, 59.5, 59.4, 
59.3, 59.3, 52.2, 52.0, 46.7, 46.7, 28.7, 28.6, 24.9, 24.5; 
FD+ MS for C20H21N3O5 = 383; Anal, calcd. for C20H21N3O5: 
C, 62.65; H, 5.52; N, 10.96; Found: C, 61.93; H, 5.62; N, 
10.46. 



To a solution of a compound of Preparation 53 (0.43 g, 
1.46 mmoi), L-proline methyl ester hydrochloride (0.24 g, 
1.46 mmol), 1 -hydroxybenzot riazole hydrate (0.20 g, 1.4 6 
mmol) and N, N-diisopropylethylamine (0.66 g, 5.10 mmol) 
stirring in anhydrous 1 , 2 -dichlormethane (30 mL) at room 
temperature was added 1- ( 3 -dimethylaminopropyl ) -3 - 
ethylcarbodiimide (0.31 g, 1.60 mmol). After 18 h, the 
reaction mixture was quenched with H2O (50 mL) and excuotcted 
with ethyl acetate. The combined organic extracts were 
washed with 10% citric acid, saturated aqueous sodium 
bicarbonate, H2O, brine, dried (Na2S04) and concenc ra c. eci . 

P-u r-i-f-i-G a-t-i on- -by— r adi-a-1 -eh-r oma tog raphy— (-s-i l i-c a- -g el— - 5 O-'r -e.' ttiy i 

acetate/hexanes to 100% ethyl acetate gradient) gave 0.:'.-; q 
(42%) of the a single diastereomer as a white foam sol i ci : 
1h NMR (300 MHz, CDCI3) d 8.75-8.76 (5, IH, J - 2.1Hz;, 
8.28-8.32 (dd, IH, J 8.9Hz; 2.1Hz), 7.91 (s, IH) , 7.4- 
7.58 (m, 6H) , 6.26 (s, IH) , 4.65-4.70 (m, IH) , 3. 83-3. s^:: (m, 
IH), 3.78 (s, 3H), 3.30-3.39 (m, IH) , 1.95-2.30 (m, 5H); FD^ 



Preparation 55 
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MS for C21H20M4O5 = 408; Anal, calcd. for C21H20W4O5: C, 
61.76; H, 4.94; N, 13.72; Found: C, 61.24; H, 5.16; 



13.10. 



5 



Preparation 56 




NHBOC 



To a slurry of 5% Pd/C (0.07 g) in ethanol (30 mL) was 
added a solution of a compound of Preparation 54 (0.15 g, 

10 0.39 mmol) in ethyl acetate (30 mL) . The mixture was 

treated with hydrogen gas {32 psi) at room temperature for 4 
h on a Parr apparatus then carefully filtered through 
celite. The resulting filtrate was evaporated to provide an 
off-white solid foam which was dissolved in N,N- 

15 dimethyl formamide (30 mL) . To this solution was added a 
compound of Preparation 4 (0.16 g, 0.41 mmol), 1- 
hydroxybenzotriazole hydrate (0.06 0.41 mmol) and 1,3- 
dicyclohexylcarbodiimide (0.09 g, 0.45 mmol). This solution 
was stirred overnight at room temperature and subsequently 

20 diluted with water (50 mL) then extracted with ethyl 

acetate. The combined organic extracts were washed with 
water, brine, dried (Na2S04) and evaporated to provide a tan 
foam. Purification by radial chromatography (silica gel, 
50% ethyl acetat e/hexanes to 100% ethyl acetate gradient) 

25 yielded 0.23 g (82%) of the produce (mixture of 

diastereomers) as an off-whire solid foam. NMR (300 MHz, 



CDCI3) d 8.83-8.91 (m, IH) , 7.44-7.51 (m, 2H) , 7.20-7.36 (m. 
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10 



8H) , 6.88-7.06 (m, 3H) , 6.32-6.38 (app. I: . IH, J 6.9Hz), 
5.28 (s, IH), 5.12-5.19 (m, IH) , 4.88-4.91 (br. s, IH) , 
4,48-4.60 (m, 3H) , 4.17-4.24 (m, IH), 3.64-3.72 (app. 2H, 
J - 8.0Hz), 3,62 (s, 3H) , 3.39-3.52 (m, IH) , 3.28-3.39 (rn, 
IH), 1.81-2.15 (m, 5H), 1.53-1.57 (app. d, 3H, J = 7.9Hz), 
1.38 (s, 3H) , 1.39 (s, 9H) ; FD+ MS for C39H49N5O8 - 716; 
Anal, calcd. for C39H49N5O8: C, 65.44; H, 6.90; N, 9.78; 
Found: C, 65,23; H, 7.43; N, 10.34. 



To a slurry of 5% Pd/C (0.042 g) in ethanol (30 mL) was 
added a solution of a compound of Preparation 55 (0.08 g, 
0.20 mmol) in ethyl acetate (30 mL) . The mixture was 
treated with hydrogen gas (32 psi) at room temperature for 4 
h (Parr apparatus) then carefully filtered through celite. 
The resulting filtrate was evaporated to provide a white 
solid foam which was dissolved in N-dimethyl f ormamide (20 
mL) . To this solution was added a compound of Preparation 4 
(0.08 g, 0.20 mmol), 1-hydroxybenzotriazole hydrate (0,03 g, 
0.22 mmol) and 1 , 3 -dicyclohexy Icarbodiimide (0.05 g, 0.22 
mmol) . This solution was stirred overnight at room 
temperature and subsequently diluted with water (50 mL) then 
extracted with ethyl acetate. The combined organic extracts 
were washed with water and brine, dried (Na2S04) and 
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concentrated. Purification by radial chromatography {silica 
gel, 75% ethyl aceta t e/hexanes to 100% ethyl acetate 
gradient) yielded 0.10 g (66%) of the product (one 
diastereomer ) as an off-white solid foam: NMR was 

5 consistent with structure; 

FD+ MS for C40H48N6O8 = 740. 

Example 13 



10 




To a solution of a compound of Preparation 56 (0.17 
0,24 mmol) and anisole (0.03 g, 0.26 mmol) stirring in 
anhydrous dichloromethane ( 5 mL) at 0 was added 

15 trif luoroacetic acid (1 mL) . After 4 h, the reaction 

mixture was quenched carefully with saturated aqueous sodium 
bicarbonate extracted with ethyl acetate. The combined 
organic extracts were washed with sat ' d aqueous sodium 
bicarbonate, water, brine, dried (NaS204) and evaporaced to 

20 yield the desired product (1:1 mixture of dias tereomers ) as 
an off-white foam: 0.100 g (67%). Ir NMR was consistent; 
with structure; FD-h MS for C34H41N5O6 = 615; Anal, calr-i tor 
C34H41N5O6: C, 66.32 ; H, 6.71; N, 11.37; Found: C, 6S. 
H, 6.50; N, 6.50. 

25 
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Example 14 




NH 3^CF3COO ■ 



10 



15 



To a solution of a compound of Preparation 57 (0.080 g, 
0.11 mmol) and anisole (0.0123 g, 0.114 rmnol) stirring in 
anhydrous dichloromethane ( 5 roL) at 0 °C was added 
trif luoroacetic acid (1 mL) . After 4 h, the mixture was 
quenched carefully with saturated sodium bicarbonate and 
extracted with ethyl acetate. The combined organic extracts 
were washed with saturated aqueous sodium bicarbonate, 
water, brine, dried (NaS204) and concentrated to yield foam 
0.09 g (95%) of the desired product (one dias t ereomer ) as an 
off-\yhite solid: NMR was consistent with structure; FD+ 

MS for C35H40N6O6 •2CF3COOH = 640 (M-2CF3COOH) ; Anal, calcd. 
for C39H42N6O10F6: C, 53.92; H, 4,87; N, 9.67; Found: C, 
51.86; H, 4.74; N, 9.54. 
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EXAMPLES PART 2A 



Preparation la 




NHBoc 



C02Me 



tert-Butyloxycarbonyl-O-benzyl-D-serine methyl ester. 

To a solution of t -buty loxycarbonyl -O-benzyl -D-serine 
(25.0 g, 84.7 mmol) stirring in dimethyl formamide (500 
mL) at room temperature was added sodium bicarbonate 
(14.2 g, 169 mmol) followed by methyl iodide (26.4 mL, 
424 mmol). After 18 . h, the reaction mixture was 

concentrated to approximately 100 mL . Ethyl acetate was 
added and the mixture washed with aqueous sodium 
bicarbonate and brine. The organic extract was dried and 
concentrated to give the desired compound (25 g, 96%) as 
a light yellow oil: NMR (300 MHz, CDCI3) d 1.45 (s', 

9H) , 3.70 (m, IH) , 3.75 (s, 3H) , 3.85 (m, IH) , 4.50 (m', 
3H) , 7,30 (m, 5H) ; MS (FD) m/e 310; Anal. calc'd for 
CI6H2.3NO5; C, 62.12; H, 7.49; N, 4.53. Found: C, 62.31; 
H, 7.49; 4.43. 



O-benzyl -D-serine methyl ester. 

To a solution of tert-butyloxycarbonyl-O-benzyl-D-serine 
methyl ester ( BF8-EZ0 -275 ) (5.0 g, 16 mmol) stxrring in 
dichloromethane (40 mL) and anisole (1 mL) at 0 was 
added t rif luoroacet ic acid (10 mL) . After 4 h at room 
temperature, a saturated aqueous solution of sodium 
bicarbonate was added and the resulting mixture extracted 
with ethyl acetate. The combined organic extracts were 



Preparation lb 
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washed with brine, dried over sodium sufate, and 

concentrated. The crude product was used in the next 
step without further purification. 

Preparation Ic 



NHBoc 



To a solution of O-benzyl-D-serine methyl ester (the 
product of Preparation lb) (65.4 mmol), boc-a- 
aminoisobutyric acid (13.2 g, 65.4 mmol), 1- 
hydroxybenzotriazole (8.8 g, 65.4 mmol), and M,N- 
diisopropylethylamine (22.8 mL, 130.7 mraol) stirring m 
dichloromethane (500 mL) at 0 '^C was added l-(3- 
dimethylaminopropyl ) -3 -ethylcarbodiimide (12.3 g, 71.9 
mmol). After 18 h, ethyl acetate and ammonium chloride 
(saturated aqueous solution) were added and the resulting 
mixture extracted with aqueous ammonium chloride, aqueous 
sodium bicarbonate, and brine. The organic extracts were 
dried over sodium sulfate and concentrated. Purification 
by flash chromatography (25% ethyl acetate/hexanes ) 
yielded the desired compound (21.6 g, 83%) as a white 
solid: 1h NMR (300 MHz, CDCI3) d 1.39 (s, 9H), 1.48 (s, 
6H) , 3.62 (dd, J = 3.4, 9.1 Hz, IH) , 3.70 (s, 3H) , 3.85 
(dd, J = 3.4, 9.1 Hz, IH), 4.48 (dd, J = 12.5, 22.7 Hz, 
2H), 4.75 (m, IH), 4.92 (s, IH) , 7.11 (d, J = 8.6 Hz, 

-1-Mi- 7-.-3^5— (m-, 5H)-; — MS — (-FD^) — m/-e-^-9-5-; Anal^' calcJ.d^^f.or.. 

C2OH30N2O6: C, 60.90; H, 7.67; N, 7.10. Found: C, 
61.02; H, 7.78; N, 7.10. 
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Preparation Id 





NHBoc 



HOoC 



O 



To a solution of the product of Preparation Ic (5.30 g, 
13.4) stirring in dioxane (100 mL) /water (50 mL) at room 
temperature was added lithium hydroxide (2.80 g, 67,3 
mmol) . After 18 h, water was added and the solution 
concentrated. The resulting mixture was extracted with 
diethyl ether. Brine was added to the aqueous layer and 
the pH adjusted to 3.5 with 1 N HCl . The resulting 
mixture was extracted with ethyl acetate and the combined 
organic extracts dried "over sodium sulfate then 
concentrated to yield the title compound (4.40 g, 86%) as 
a white foam: NMR (300 MHz, CDCI3) d 1,39 (s, 9H), 

1.45 (s, 3H) , 1.47 (s, 3H) , 3.68 (m, IH), 3.95 (m, IH),. 
4.54 (s, 2H), 4.70 (m, IH), 5.51 (bs, IH), 7.18 (d, J 
9.1 Hz, IH), 7.25 (m, 5H) , 9.90- (bs, IH); MS (FD) m/e 
381; Anal, calc'd for C19H28N2O6: C, 59.99; H, 7.42; N, 
7.36. Found: C, 59.74; H, 7.26; N, 7.30. 

Preparation le 



A solution of sodium ethoxide was generated by the 
addition of sodium metal (52.89 grams, 2.3007 mol) over 3 



solution at ambient temperature- was added a solution of 
diethylacetamidomalonate (499.75 grams, 2.3007 mol) 
dissolved in ethanol (225 mL) . The reaction mixture was 
stirred for 1.5 hours at ambient temperature. l-bromo-3- 
phenylpropane (458.07 grams, 2.3007 mol) was added over 
15 minutes and the reaction mixture was refluxed until 




hours to ethanol (1500 mL) . 



To the sodium ethoxide 
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complete as determined by hplc (16 hours) . The reaction 
mixture was concentrated to dryness and the residue 
partitioned between ethyl acetate (1 x 1500 mL and 2 x 
500 mL) and water (1500 mL) . The ethyl acetate layers 
were combined, washed with saturated sodium chloride 
solution (4 X 500 mL), dried using sodium sulfate, and 
concentrated to give 752.1 grams (98%) of the desired 
compound as a light yellow solid. A 1,0 gram sample was 
recrystallized from hexane:ethyl acetate (19:1, v:v) to 
give a mp 84-86''C. nmr ( CDCI3): 5 1.18-1.23 (t, 

6H), 1.37-1.50 (m, 2H) , 2.02 (s, 3H) , 2.34-2.41 (m, 2H) , 
2.58-2.62 (t, 2H), 4.16-4.24 (q, 4H), 6.76 (s, broad, 
IH), 7.11-7.28 (m, 5H) . '^C nmr ( CDCl,): 5 13.95, 

23.03, 25.67, 31.85, 35.45, 62.46, 66.49, 125.40, 125.90, 
128.27, 128.35, 141.77, 168.11, 168.94. MS {FIA ) m/ z 
336.3 ([M+H]^). IR (KBr, cm'') 1645.98 (amide), 1744.76 
(C=0) . Anal. Calcd. for Cu^n^z^NOs: C, 64.46; H, 7.51; N, 
4.17. Found: C, 64.60; H, 7.37; N, 4.39. 



Preparation If 

N H A c 

^..^ CO^H 

(DL) -N-Acetyl-2-amino-5-phenylpentanoic Acid. A slurry 
consisting of the product of Preparation le (249.15 
grams, -0.7428 mol) and 2.5 N sodium hydroxide solution 
was hea ted at lOO^C for three hours. _ The reac tion m i xture 
was cooled to 30°C and the pH adjusted to 5.0 using 
concentrated hydrochloric acid. The solution was heated 
to 100 °C and the pH was held at 5.0 using concentrated 
hydrochloric acid as ne^^xied until the reaction was 
complete as determined by hplc. The solution was 

filtered while hot throucii: diatomaceous earth. The 
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filtrate v/as cooled to 5-10 °C and the pH adjusted to 1.0 
using concentrated hydrochloric acid. The resulting 
slurry was stirred for 1 hour at 5 °C, filtered, and dried 
in vacuum at 50 °C to give 160.34 grams (92%) of (DL)-N- 
acetyl-2 -amino-5-phenylpentanoic acid as a white powder, 
mp 145-148 °C. nmr ( DMSO-ds) : 6 1.60-1.71 (m, 4H) , 

1.86 (s, 3H) , 2.56-2.59 (m, 2H) , 4.19-4.23 (m, IH) , 7.16- 
7.30 (m, 5H) , 8.14 (d, IH). '^C nmr ( DMSO-db): 5 23.17, 
28.25, 31.55, 35.51, 52.55, 126.60, 129.14, 142.64, 
170.25, 174.65. MS ( FIA) m/z 236.2 (M*). IR (KBr, cm" 
') 1609.17 (amide), 1741.12 (C=0) . Anal. Calcd. for 

CnHnNOj: C, 66.36; H, 7.28; N, 5.95. Found: C, 66.41; 
H, 7.15; N, 5.96. 

Preparation Ig 

NHAc 




(D)- N-Acetyl-2-amino-5-phenylpentanoic Acid. A solution 
consisting of (DL) -N-acetyl-2-amino-5-phenylpGntanoic 
acid (438.0 grams, 1.862 mol ) , cobalt chloride (1.10 
grams), 2N potassium hydroxide solution (931 rtiL, 1.862 
mol), and water (8000 mL) was adjusted to a pH of 8.0 by 
the addition of 2N potassium hydroxide solution. To the 
reaction mixture was added Acylase I (aspergillus 
melleus, 39.42 grams) and vigorously stirred for 24 hours 
at 40 °C while maintaining a pH of 8.0 by addition o£ 2M 
potassium hydroxide. The resulting slurry was filtered. 
The filtrate was adjusted to a pH of 2.0 giving a thick 
slurry. The product was isolated by filtration, washed 
with hexane (2000 mL) and dried in vacuum at 50 °C to give 
188.52 grams (43%) of ( D) -N-acetyl-2 -amino-5- 

phenylpentanoic acid. 'h nmr ( DMSO-de) : 5 1.59-1.74 
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(m, 4H) , 1.86 (s, 3H) , 2.57-2.60 (rn, 2H) , 4.22-4.26 (m, 
IH), 7.16-7.30 (m, 5H), 8.02 (d, IH) , 12.39 (s. broad. 
IH) . '^C nmr { DMSO-dr.) : 5 23.18, 28.13, -31.66. 35.54, 
52.58, 126.56, 129.10, 142.67, 170.12, 174.48. MS (FIA ) 
m/z 236.1 (MM. IR (KBr, cm'M 1625.08 (amide), 1700.24 
(C=0) . Anal. Calcd. for CioHitNOo: C, 66.36; H, 7.28;' N, 
5.95. Found: C, 66.49; H, 7.00; M, 6.03. 

Preparation Ih 

CO^Et 

(D) -2 -Amino-5-phenylpentanoic Acid, Ethyl Ester 

Hydrochloride, A solution consisting of ( D) -N-acety 1 -2 - 
amino-5 -phenylpentanoic acid (188.8 grams, 0.8024 mol), 
ethanol (535 mL) , and concentrated hydrochloric acid (268 

mL, 3.21 mol) was warmed to 85 °C and monitored by hplc. 
The reaction was determined to be incomplete by hplc at 
14.5 hours and additional concentrated hydrochloric acid 
(50 mL.) was added. The reaction was determined to be 
complete by hplc after 22.5 hours. Water was 

azeotropically distilled from the reaction by continuous 
addition and distillation of 8000 mL of ethanol. The 
ethanol was azeotropically distilled from the reaction by 
the continuous addition and distillation of ethyl acetate 
(2000 mL) . Upon cooling the solution to 0 °C the product 
crystallized. The solution containing the product was 

stir red— f-or--l -hour— at -0--e-, — f-i-i t-er ed 7- -and— t-he— ca-k-e— dr i-ed 

in vacuum at 40 °C to give 199.0 grams (96%) of 2-amino-5- 
phenylpentanoic acid, ethyl ester hydrochloride, mp 117- 
121 ''C. 'h nmr ( DMSO-drJ : 5 1.15-1.21 (t, 3H) , 1.50- 
1.89 (m, 4H) , 2.48-2.67 (m, 2H), 3.92-3.98 (t, IH) , 4.08- 
4.25 (m, 2H) , 7.12-7.29 (m, 5H) , 8.76 (s, broad, 3H) . 
'^C nmr (DMSO-de): 5 13.90, 25.97, 29.52, 34.41, 51.71, 
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51.56, 124.91, 125.81, 128.24, 141.27, 169.35. MS (FIA ) 
m/z 222.3 (M^). IR (KBr, cm~') 1741.14 (C-O) . [a]'^> = 
-11.17 (c = 30.62 mg / 3mL, MeOH) . Anal. Calcd. for 
C,;,H2oNOiCl : C, 60.58; H, 7.82; M, 5.43. Found: C, 
60.45; H, 7.67; N, 5.55. 



A slurry consisting of N-t-BOC-a-aminoisobutyric acid 
(90.64 grams, 0.446 mol), 2 -chloro~4 , 6 -dimethoxy-1 , 3 , 5- 
triazine (75.90 grams, 0.425 mol), N-methyl morpholine 
(88.13 grams, 0.871 mol), and diethyl ether (1000 mL) was 
stirred at ambient temperature until complete as 
determined by hplc (3 hours). The D-2 -amino-5'- 

phenylpentanoic acid, ethyl ester hydrochloride (109.55 
grams, 0.425 mol) was added and the reaction mixture 
stirred for 16 hours at ambient temperature. The 
reaction mixture was partitioned between 10% citric acid 
solution (1000 mL) and ethyl acetate (3 x 500 mL) . The 
organic phase was washed with 10% citric acid solution "(3 
X 500 mL) , saturated sodium bicarbonate solution (3 x 500 
mL) , water (1 x 500 mL) , dried using sodium sulfate, and 
concentrated to dryness. The residue was recrys tal 1 ized 
from hexane (3000 mL) to give 155.11 grams of the desired 

compound: mp 97-99 ""C . 'll nmr ( CDCI3): 5 1.25-1.28 (t, 
3H), 1.43 (s, 9H), 1.48 (s, 3H) , 1.50 (s, 3H), 1.70-1.73 
(m, 3H) , 1.87-1.93 (m, IH), 2.62-2.67 (m, 2H), 4.16-4.21 
(m, 2H) , 4 . 57-4 . 62 . (m, IH) , 4.95 (s, IH), 6.96 (s, broad, 
IH) , 7.16-7.19 (m, 3H), 7.26*7.33 (m, 2H). ^'^C nmr ( 
CDCI3) : 5 14.53, 26.32, 27.17, 28.67, "32.47, 35.73, 



Preparation 11 
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52.54, 57.17, 61.62, 126.21, 123.69, 128.79, 142.12, 
154.99, 172.81, 174.69. MS (FIA ) m/z 407.5 ([M+H]*). IR 

(KBr, cm'') 1652.75, 1685.52 (amides), 1741.73 (C=0) . 

[a]^\, 7.83 (c = 10.22 iTig / ImL, MeOH). UV (0.1% 
trif luoroacetic acid in water : acet oni t rile ) ?i:,ax 215.6 
run. Anal. Calcd. for C22Hi.iN20s : C, 65.00; H, 8.43; N, 
6.89. Found: C, 65.23; H, 8.34; N, 6.94. 

Preparation 1 j 



A solution consisting of the product of Preparation li 
(152.53 grams, 0.3752 mol) and tet rahydrof uran (884 mL) 
was cooled to 5 °C . A solution consisting of lithium 
hydroxide (26.96 grams, 1.126 mol) and water (1419 mL) 
was added to the reaction dropwise over 10 minutes 
maintaining a temperature of 5-10 ""C . Ethanol (183 mL) 
was added and the reaction stirred at 5-10 °C until 
complete as determined by hplc (2 hours). The pH of the 
reaction mixture was adjusted to 2.0 using 6 N 
hydrochloric acid solution while maintaining 5-10 °C . The 
product was extracted from solution with ethyl acetate (3 
X 500 mL) . The ethyl acetate extracts were combined, 
dried using sodium sulfate, and concentrated to dryness 
to give 141.51 grams (100%) of The desired compound: 



~^rLmr.._(._„DMSD-.d6.)^:_._8 1.3_2^^31__Jm,_15m^,_J,^^^ 4H) , 



2.51-2.58 (m, 2H), 4.23-4.27 (m, IH), 6.85 (s, broad, 
IH), 7.15-7.28 (m, 5H), 7.42 (d, IH) , 12.5 (s, broad, 



31.86, 35.60, 52.53, 56.60, 78.95, 126.52, 129.05, 
129.10, 142,69, 155.06, 174.40, 175.17. ' MS (FIA ) m/z 
379.5 ([M+H]*). IR (KBr, cm'; 1641.98, 1692.22 (amides). 




IH) , 



C nmr ( DMSO-d. ) : 



26.31, 27.85, 29.00, 
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1719.72 (C-O) , [a]"\. -5.73 (c = 10.48 mg / ImL, MeOH ) . 
Anal. Calcd. for C^oHjoNoOs: C, 63.47; H, 7.99; N, 7.40. 
Found: C, 6 3.25; H, 7.84; 7.46. 



Preparation IL 




N-Methyl morpholine (4.79 mL, 2 eq, 47,3 mm) was added to 
a stirred slurry of N-Boc-a-aminoisobutyric acid (4.43 cr , 
21.7 mm, 1 eq) and 3.89 g (21.7 mm, 1.0 eq) of 2-chloro- 
(4 , 6 ) -dimethoxy-1 , 3 , 5-triazine (CDMT) in 100 mL of 
diethyl ether. After stirring the reaction mixture at 
ambient temperature for 1.5 hours, D- tryptophan esccr 
hydrochloride was added. After stirring overnight, the 
reaction mixture was quenched by the addition of 150 inL 
of 10% aqueous citric acid solution. The layers were 
separated and the ether layer was washed with 50 ml. oi: 
saturated sodium bicarbonate solution and 50 ml. o:': 
water. Lithium hydroxide (2.43 g, 5 eq) was dissolved \n 
100 ml of water and the solution was added to the diethyl 
ether solution and stirred vigorously for 4 hours at ranin 
temperature. The layers were separated and the. pH oi; tli^ 
aqueous layers was adjusted to 5.6 with IM HCl. The pH 
was then adjusted to 3.95 with 10% citric acid soiul-icai 
and the aqueous layer was extracted with 100 mL of ethyl 
acetate. The ethyl acetate layers were washed wkUi 
brine, dried over magnesium sulfate and filtered. Th-- 
volatiles were removed under vacuum to give 82 % yieJ :i .i 
the desired product as a white foam. IH-NMR consisr .-nt- 
with structure. 
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Preparation 2A 




To a solution of 4 -methoxypheny lacet ic acid (98 g, 590 
mmol) in absolute ethanol (300 mL) was added of p- 
toiuenesulfonic' acid (20 g, 105 mmol) . The reaction 
mixture was heated to reflux and maintained at that 
temperature for 5 h then cooled to room temperature and 
concentrated to dryness. The resulting oil was purified 
by flash chromatography (silica gel, 20% ethyl 
acetate/hexanes) to give 102 g (89%) of the desired 
product as a colorless oil: ^H-NMR (d, DMSO) 1.17 (t, J = 
8.7 Hz, 3H), 3.56 (s, 2H). 3.73 (s, 3H) , 4.05 (q, J = 7.2 
Hz, 2H), 5.87 (d, J = 8.7 Hz, 2H) , 7.17 (d, 8.7 Hz, 2H) ; 
MS (ion spray) 195.3 (M+1) ; Anal. Calc'd for C^,}i,,0-,: C, 
68.02; H, 7,27. Found: C, 67.95, 7.17. 
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Preparation 2B 




.o, 



o 



Br 



To a solution of the product of Preparation 2A (40 g, 200 
mmoi) in carbon tetrachloride (500 mL) was added N- 
bromosuccinimide (37 206 mmol) and hydrobromic acid 

(4 drops of 48% aqueous solution) . The resulting mixture 
was heated to reflux and maintained at that temperature 
for 5 h then cooled to room temperature, filtered, and 
concentrated. The resulting oil was purified by flash 
chromatography (silica gel, chloroform) to give 51.1 g 
(94%) of the desired product as a colorless oil: ^H-MMR 
(d, DMSO) 1.19 (t, J = 8.4 Hz, 3H), 3.77 (s, 3H), 4,18 
(m, 2H) , 5.88 (s, IH), 6.95 (d, J = 8.4 Hz, 2H) , 7.50 (d, 
J = 8.4 Hz, 2H) ; MS ( FD ) 272, 274 (M+); Anal. Calc'd for 
CiiHi3Br03: C, 48.37; H, 4.80. Found: C, 48.52, 4.77. 

Preparation 3 



To a solution of the product of Preparation 2B (49.5 g, 
181 mmol) stirring in dimethyl formamide (500 mL) at room 
temperature was added 4 -ni troimidazole (20,5 g, 181 mmol) 
and potassium carbonate {75 g, 543 mmol) . After 16 h, 
the reaction was filtered and concentrated. The resulting 
oil was partitioned between ethyl acetate and water and 
extracted with ethyl acetate. The combined organic 
extracts were washed with brine, dried over sodium 



o 
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sulfate, filtered and concentrated. The resulting oil 
was purified by flash chromatography (silica gel, 30-70% 
ethyl acetates/hexanes gradient) to yield 33.6 g (61%) of 
the desired product as an orange oil that solidifies upon 
standing: 'h-NMR (d, DMSO) 1.17 (t, J = 7.2 Hz, 3H) , 3.78 
(s, 3H) , 4.25 (q, J = 7.2 Hz, 2H) , 6.57 (s, IH), 7.02 (d, 
J = 8.7 Hz, 2H), 7.46 (d, J = 8.7 Hz, 2H), 7.92 (s, IH) , 
8.38 (s, IH) ; MS (ion spray) 306 (M+1); Anal. Calc'd for 
C14H15N3OS: C, 55.08; H, 4.95; N, 13.76. Found: C, 54.93; 
H, 4.89; N, 13.82. 



To a slurry of 10% palladium on carbon (6.0 g) in 
tetrahydrof uran (30 mL) was added a slurry of the product 
of Preparation 3 (8.4 g, 27.5 mmol) in tetrahydrof uran 
(30 mL) . The reaction mixture placed under a hydrogen 
atmosphere (40 mm Hg) using a Parr apparatus until the 
reduction, was complete then filtered through celite. To 
the resulting solution stirring at room temperature was 
added the product of Preparation Id (10.5 g, 27.5 mmol), 
l-hydrox^benzotriazole (4.1 g, 30.3 mmol) and l-(3- 
dimethylaminopropyl) -3 -ethylcarbodiimide (6.3 g, 30.3 
mmol) . After 16 h, the reaction mixture was concentrated 
and the resulting oil was slurried in ethyl acetate and 
filtered. The solution was diluted with water and then 
extracted with ethyl acetate. The combined organic 



Preparation 4 




o 
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extracts were washed with brine, dried over sodium 
sulfate, filtered and concentrated. The resultant crude 
material was purified by flash chromatography (silica 
gel, 3% methanol/chlorof orm) to give 14.4 g (83%) of the 
desired product as a tan foam: ^H-NMR (d, DMSO) 1.78 (t, J 
= 7.2 Hz, 3H) , 1.27-1.32 (m, 15H) , 3.60 (m, IH) , 3.67 (m, 
IH) , 3,76 (s, 3H), 4.20 (d, J = 7.2 Hz, 2H), 4.44 (d, J = 
3.0 Hz, 2H) , 4.57 (m, IH) , 6.35 (s, IH), 6.97 (d, J - 7.2 
Hz, 2H), 7.20-7.35 (m, lOH) , 7.40 (m, IH) , 7.52 (s, IH) ; 
MS (ion spray) 638 (M+1); Anal. Calc'd for C-yr^H.n^sOs : C, 
62.15; H, 6,80; N, 10.98. Found: C, 62.41; H, 6.85; N, 
11.09, 



To a solution of the product of Preparation 4 (14,4 g, 23 
mmol) stirring in dioxane (150 mL) at room temperature 
was added a solution of of lithium hydroxide (0.65 g, 
27.6 mmol) in water (75 mL) . After 20 min, the reaction 
mixture was acidified to pH = 2 . 9 with 1 N hydrochloric 
acid. To the resulting solution was added water and 
ethyl acetate the mixture was extracted with ethyl 
acetate. The combined organic extracts were washed with 
brine, dried over sodium sulfate and concentrated to 
yield 13,0 g (93%) of the desired product as a yellow 
foam: ^H WMR (d, DMSO) 1.25-1.40 (m, 15H), 3.65-3.70 (m, 
2H), 3.76 (s, 3H) , 4.44 (d, J - 3.4 Hz, 2H) , 4.57 (m, 
IH) , 6.20 (s, IH), 6.97 (d, J = 3.4 Hz, 2H) , 7.15-7.35 



Preparation 5 




O 



/ 
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(m, lOH), 7.42 (m, IH) , 7.53 (s, IH), 10.2 (s, IH); MS 
(ion spray) 610.7 (M+1); Anal. Calc'd for C^i^^'^N^Os: C, 
61.07; H, 6.45; H, 11.49. Found: C, 60.90; H, 6.43; 
11.32, 

Preparation 6 



o 

/ 

To a solution of the product of Preparation 5 (8.0 
g,13.0 rranol) stirring in dimethyl formamide (150 mL) at 
room temperature was added 4 -methylpiperidine (1.6 mL, 
13.0 mmol), 1-hydroxybenzotriazole (2.0 g, 14.3 mmol) and 
1- (3-dimethylaminopropyl) -3 -ethylcarbodiimide (3.0 g, 
14.3 mmol). After 16h, the reaction mixture was filtered 
and concentrated. The resulting material was partitioned 
between ethyl acetate and water and extracted with etliyl 
acetate. The combined organic extracts were washed v/irrri 
brine, dried over sodium sulfate, filtered and 
concentrated to dryness. The resulting crude material 
was purified by flash chromatography (silica gel, 3 v.. 

methanol/ chloroform) to yield 7.65 g (85%) of the 
desired product as a yellow foam: ^H-NMR (d, DMSO) 0.2 
(m, IH) , 0.50 (d, J = 6.0 Hz, 1.5 H) , 0.80 (d, J 6.!: 
l^S^H)' ^lT~0^5~"rm7 ~IH-)T~1TZ2~1— 4"5~~"(m, — rSH)"^^ — r75"0 -rTT;-r 
2.65 (m, IH) , 3.00 (m, IH), 3.55 (m, IH), 3 . f-: 

4.40-4.50 (m, • , 

J - ^' . -; 
MS 1 Lo:: 



Hz; 

(m, 4H) , 

(m, IH) , 3.75 (s, 3H) , 4.37 (m, IH), 
4.60 (m, IH) , 6.62 (d, J = 13 Hz, IH), 6.98 (t, 
Hz, 2H), 7.10-7.45 (m, llH) , 10.15 (br s, IH); 
spray) 691.3 (M+1); Anal. Calc'd for C^tH^oN^O? ' 0 . 6H:.0 : 
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63.34; H, 7,35; N, 11,98. Found: C, 63.25; H, 7.03; 
11.87. 

Examples 1 and 2 




o 



/ 

To a solution of the product of Preparation 6 (7,26 
10.5 imnoi) stirring in dichloromethane (25 mL) .at room 
temperature was added t ri f luoroacetic acid (10 mL) . 
After 4 h, the reaction mixture was poured into a 
saturated solution of sodium bicarbonate extracted with 
chloroform. The combined organic extracts were washed 
with brine, dried over sodium sulfate, filtered and 
concentrated to yield 6.12 g (99%) of the free base as a 
tan foam. The dias t ereomeric material (3.0 g) was 
chromatographed on an 8 x 15 cm Prochrom column packed 
with Kromasil CHI-DMP chiral phase using an eluenr: 
mixture of 3A alcohol (13% by v) , dimethylethy laminc 
(0.2% by v) in heptane at a flow rate of 250 mL/min t:o 
provide the individual diastereomers in pure form: 
Example 1. isomer 1 To a solution of the purified isomer 
in ethyl acetate was added a saturated solution ot 
hydrochloric acid in diethyl ether. The resulting sluri;y 
was concentrated to dryness to yield 1.1 g (37%) on lm.- 
desired product as a white solid: 'H NMR (d, DMSO) 
(d, J = 6.0 Hz, 1.5 H), 0.80 (d, J = 6.0 Hz, 1.5 H) , : . I 
(m, IH) , 1.35 (m, IH) , 1.50-1.70 (m, 8H), 2.60-2.70 [lu, 
2H), 3.03 (m, IH) , 3.65-3.80 (m, 6H) , 4.40 (m, IH) , 4.5'^. 
(s, 2H) , 4.75 (m, IH) , 6.90-7-.08 (m, 3H) , 7.25-7.45 (rn, 
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9H) , 8.20-8.40 (m, 4H), 8.61 (d, J - 7.5 Hz, IH) , 11.15 
(br s, IH) ; tR = 7.93 min; MS (ion spray) 591.6 (M + 1); 
Anal. Calc'd for C32H,oN(.Or/ 2HC1 : C, 57.92; H, 6.69; 
12.66. Found: C, 57.72; H, 6.47; N, 12.42. 

Example 2. Isomer 2 To a solution of the purified isomer 
in ethyl acetate was added a saturated solution of 
hydrochloric acid in diethyl ether. The resulting slurry 
was concentrated to yield 0.98 g (33%) of the desired 
product as a white solid: NMR (d, DMSO) 0.50 (d, J = 

6.0 H2, 1.5 H) , 0.80 (d, J = 6.0 Hz, 1.5 H) , 1.16 (m, 
IH), 1.35 (m, IH), 1.50-1.70 (m, 8H) , 2.60-2.70 (m, 2H), 
3.03 (m, IH) , 3.65-3.80 (m, 6H) , 4.40 (m, IH), 4.53 (s, 
2H), 4.75 (m, IH) , 6.90-7.08 (m, 3H) , 7.25-7.45 (m, 9H), 
8.20-8.40 (m, 4H) , 8.61 (d, J = 7.5 Hz, IH), 11.15 (br s, 
IH) ; tR = 11.78 min; MS (ion spray) 591.6 (M+l); Anal. 
Calc'd for C:i2H42N605 ' 2 . 2HC1 : C, 57.29; H, 6.64; N, 12.53. 
Found: C, 57.23; H, 6.29; N, 12.57. 



91 Preparation 5 (0.6 g , i . i) 

mmol) , 4- (4-f luorobenzoyl) piperidine hydrochloride ( 0 . :-M 
g, ■ 1.0 mmol), t riethylamine (0.15 mL, 1.1 mmol), !- 
hydroxybenzotriazoie (0.16 g, 1.1 mmol), and 1 - ( • 
dimethylaminopropyl) -3-ethylcarbodiimide (0.23 g, I . i 
mmol) in dimethyl formamide (40 mL) as described xn 
Preparation 6 gave 0 . 58 g (73%) of the desired product ci.s 



Preparation 7 




o 
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a tan foam: ^H-NMR (d, DMSO) 1.20-1.40 (m, 18H) , 1.40- 
1.90 (m, 3H) , 2.83 (m, IH) , 3 . 55-3 . 73 {m, 3H) , 3.75 (s, 
3H), 3.85 (m, IH) , 4.45 (d. J = 3.8 Hz, 2H) , 4.60 (m, 
IH) , 6.65 (d, J = 10.93 Hz, IH) , 6.95-7.05 (m, 2H) , 7.10- 
7.20 (m, 2H) , 7.20-7.50 (m, IIH) , 8.00-8.10 (m, 2H) , 
10.15 (br s, IH) ; MS (FD) 798.7 (M-h); Anal. Calc'd for 
ChHsiFNgOs: C, 64.65; H, 6.43; N, 10.53. Found: C, 64.38; 
H, 6.48; N, 10.61. 



Reaction of the product of Preparation 7 (0.53 g, 0.66 
mmol) and tri f luoroacet ic acid (2 mL) in dichloromethane 

(6 mL) as described in Example 1 gave 0.34 g (74%) of the 
desired mixture of dias tereomers as a tan foam. This 
material (0.11 g) was purified by HPLC (8 x 15 cm 
Prochrom column packed with Kromasil'^ CHI-DMP chiral 
phase, eluent mixture of 3A alcohol and 

dimethylethylamine in heptane) to provide the individual 
diastereomers which were converted to their repsective 
hydrochloride salts as desribed in Example 1. 
Example 3. Isomer 1. ""h-NMR (d, DMSO) 1.15-1.20 (m, 6H) , 
1.20-1.60 (m, 3H) , 1.70 (m, IH) , 2.90 (m, IH) , 3.55-3.70 

(m, 4H) , 3,75 (s, 3H), 3.85 (m, IH) , 4.40 (m, IH) , 4.40- 
4.55 (m, 2H), 4.60 (m, IH) , 6.65 (d, J = 11 Hz, IH) , 
7.00-7.05 (m 2H) , 7.20 (m, IH) , 7.20-7.40 (m, 13H) , 8.00- 
8.10 (m, 2H), 10.40 (br s, IH) ; tR = 6.4 min; MS (ion 



Examples 3 and 4 




o 
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spray) 699.7 (M+1) ; Anal. Calc'd for CaeH^.iFNfiOG : C, 55.31; 

H, 6.20; N, 12.03. Found: C, 65.08; H, 6.18; N, 11.87. 
Example 4. Isomer 2 ^H-NMR (d, DMSO) 1.15-1.20 (m, 6H) , 

I. 20-1.60 <m, 3H) , 1.70 (m, IH) , 2.90 (m, IH), 3.55-3.70 
(m, 4H), 3.75 (s, 3H) , 3.85 (m, IH) , 4.40 (m, IH) , 4.40- 
4.55 (m, 2H) , 4.60 (m, IH) , 6.65 (d, J 11 Hz, IH)', 
7.00-7.05 (m 2H) , 7.20 (m, IH) , 7.20-7.40 (m, 13H) , 8.00- 
8.10 (m, 2H) , 10.40 (br s, IH) ; tp. = 8.0 min; MS (high 
res) calc'd for C38Hd4FN606 : 699.3306. Found: 599.3313. 



Preparation 8 




Reaction of the product of Preparation 5 (1.0 g, 1.7 
mmol) , piperidine (0.17 mL, 1.7 mrnol), 1- 
hydroxybenzotriazole (0.25 g, 1.9 mmol), l-(3- 
dimethylaminopropyl ) -3-ethylcarbodiimide (0.4 g, 1.9 
mmol), and dimethyl formamide (15 mL) as desribed in 
Preparation 6 gave 0.7 g (50%) of the desired product as 
a tan foam: ^H-NMR (d, DMSO) 0.97 (m, IH) , 1.25-1.40 (m, 
15H) , 1.40-1.55 (m, 7H), 3.30-3.45 (m, 2H) , 3.50 (m, 

_1H_) 3_..6_7 — (m,_ _1H ) 3. . 73_ J.s_,_.._3.H) 4.._4.5 (.d.,. _J._ =_ _3_. 4_H2 , 

2H) , 4.57 (m, IH), 6.52 (s, IH) , 6.98 (d, J = 8.7 Hz, 
2H) , 7.13 (m, IH), 7.25-7.45 (m, lOH) , 10.15 (br s, IH); 
MS (ion spray) 677.5 (M+1); Anal. Calc'd for Cje-HaaNcO? : C, 
63.89; H, 7.15; N, 12.42. Found: C, 63.97; H, 6.99; N, 
12.44. 
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Example 5 




2HCI 



O 

/ 



Reaction of the product of Preparation 8 (0.68 1.0 
mmol) and t ri f luoroacet ic acid (2 mL) in dichloromethane 
(6 mL) as described in Example 1 gave 0.5 g (93%) of the 
desired product as a white solid: ^H-NMR (d, DMSO) 0.95 
(m, IH) , 1.30-1,60 (m, IIH), 3.. 20-3. 40 (m, 3H), 3.60-3.75 
(m, 3H) , 3.78 (s, 3H) , 4.50-4.55 (m, 2H), 4.75 (m, IH), 
6.80 (s, IH), 7.05 (d, J = 9.0 Hz, 2H), 7.25-7.35 (m, 
7H) , 7.37 (d, J = 8.7 Hz, 2H), 8.10 (m, IH) , 3.20-8.30 
(m, 3H) , 8.58 (d, J = 7.6 Hz, IH) , 11.00 (br IH) ; MS 

(ion spray) 577.4 (M+l); Anal. Calc'd for C3iH4oN605- 2 . 2HC1 : 
C, 56.68; H, 6.48; N, 12.79. Found: C, 56.70; H, 6.64; 
N, 12.37. 



Preparation 9 




O 

/ 
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Reaction of the product of Preparation 5 (1.42 g, 2,3 
mmol), d-proline methyl ester (0.3 g, 2.3 mmol), 1- 
hydroxybenzotriazole (0.35 g, 2,5 mmol), and l-(3- 
dimethylaminopropyl) - 3 -ethylcarbodi imide (0 . 53 g, 2.5 
mmol) in t etrahydrof uran (15 mL) as described in 
Preparation 6 gave 0.99 g (60%) of the desired product as 
a white foam: ^H-NMR (d, DMSO) 1.25-1.40 (m, 18H) , 1.75- 
1,90 (m, 2H) , 2.40 (m, IH) , 3.30 (m, IH) , 3.60-3.80 (m, 
7H) , 4.40 (m, IH), 4.45-4.50 (m, 2H), 4.57 (m, IH) , 6.50 
(m, IH) , 6.95-7.05 (m, 2H), 7.10-7.40 (m, llH) , 10.20 (br 
s, IH) ; MS (ion spray) 721.3 (M+1); Anal. Calc'd for 
C^tH^sN^O,:- C, 61.65; H, 6.71; 11.66. Found: C, 61.42; 

H, 6.43; N, 11.65. 



Reaction of the product of preparation 9 (0.87 g, 1.2 
mmol) and crif luoroacet ic acid {2 mL) in dichlorome thane 
(6 mL) as described in Example 1 gave 0.58 g (70%) of the 
desired product: ^H-NMR (d, DMSO) 1.40-1.60 {m, 6H), 
1.75-1.95 (m, 3H) , 2.20 (m, IH), 2.95 (m, IH) , 3.60-3.80 

ImT ~"9H r7""~4\-4-0 — (mr -IH-)- — 4 -r 50-4^.-55— (.m 2.H.) 4_. 7_5 IH) , 

6.70 (s, IH), 7.00 (t, J = 8.7 Hz, 2H), 7.40-7.45 (m, 



Example 6 




2HCI 



O 
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9H), 8.05 (m, IH) , 8.20-8.30 (m, 3H), 8.55 (m, IH) , 10.95 
(m, IH) ; MS (ion spray) 621.5 (M+l); Anal. Calc'd for 
Ci2H,nN^07-2 .3HC1: C, 54.55; H, 6.05; N, 11.93. Found: C, 
54.46; H, 5.81; 11.79, 



Preparation 10 




To a suspension of 5% palladium on carbon (1.75 g) and 
tetrahydrof uran (120 mL) was added the product of 
Preparation 3 (3.51 11.5 mmol.) - The reaction mixture 

was placed under a hydrogen atmosphere (40 mm Hg) on a 
Parr apparatus for 2 h then filtered through celite. The 
filtrate was subsequently added to a solution of the 
product of Preparation Ij (4.33 g, 11.5 mmol), l-(3- 
d imethyl ami nop ropy 1 ) -3-ethylcarbodiimide (2.60 g, 

12.6mmol) and 1 -hydroxybenzotr iazole (1.72 g, 12.6 mmol) 
stirring in tetrahydrof uran (50 mL) at O'^C . After 16 h at 
room temperature, the reaction mixture was concentrated. 
The resulting residue was dissolved in ethyl acetate, 
filtered and the resulting filtrate concentrated. The 
crude residue was purified by flash chromatography 
(silica gel, 90 % ethyl, acet e/hexanes to 10 % 
methanpl/ethyl acetate gradient) to give 4.5 g (62 %) the 
desired product as a light orange foam: *H NMR consistent 
with structure; MS (IS) in/e 636 (M + 1). Anal. 
(C34H45N5O7) C, H, N. 
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Preparation 11 




To a solution of the product of Preparation 10 (1.01 g, 
1.59 mmol) stirring in tetrahydrof uran (30 mL) and water 
(15 mL) at room temperature was added lithium hydroxide 
(0.26 g, 6.30 mmol). After 25 min, the reaction mixture 
was concentrated and the resulting residue was diluted 
with water and extracted with diethyl ether. The aqueous 
extracts were acidified to pH 2-3 with IN hydrochloric 
acid and then extracted with ethyl acetate. The combined 
organic extracts were washed with brine, dried with 
sodium sulfate and concentrated to provide 0.96 g (99 %) 
of the desired compound as a light tan foam that was used 
without further purification: 'h NMR consistent with 
structure; MS (IS) in/e 608 (M + 1). Anal. (Cr2H4iN507) C: 
caicd, 63.25; found, 62.68, H, N. 
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Preparation 12 



NHBoc 




To a solution of the product of Preparation 11 (0.93 g, 
1.53 mmol) stirring in dichloromethane (25 mL) at room 
temperature was added N-methylmorpholine (0.20 mL, 1.83 
mmol) and of 2 -chloro- ( 4 , 6 ) -dimethoxy-1 , 3 , 5- triazine 
(0.35 g, 1.99 mmol). After 1 h, 4 -methy Ipiperidine (0.20 
mL, 1.68 mmol) was added and the resulting mixture was 
stirred room temperature for 2 h at which time 2-chloro- 
(4, 6) -dimethoxy-1, 3 , 5-triazine (0.10 g, 0.70 mmol) was 
added. After 1 h, the reaction mixture was concentrated 
and the resulting residue purified by flash 
chromatography (silica gel , ethyl acetat e/methanol 
gradient) to give the desired compound as a light yellow 
solid foam (0.875 g, 83%): ^'H NMR consistent with 
structure; MS (IS) m/e 689 (M + 1) . Anal . ( C.^Hsi^N^O^ ) C,H,N. 

Example 7 
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To a solution of the product of Preparation 12 (0.77 
1.12 mmol) and anisole (0.13 mL, 1.13 mmol) stirring in 
dichloromethane (20 mL) at 0 C was added t ri f luoroacet ic 
acid. After 3-4 h, the reaction mixture was warmed to 
room temperature and then quenched by pouring over cold 
saturated aqueous sodium bicarbonate. The organic layer 
was collected and the aqueous layer was extracted twice 
with dichloromethane. The combined organic extracts were 
washed with aqueous sodium bicarbonate, water, brine, 
then dried over sodium sulfate and concentrated. The 
resulting material was purified by flash chromatography 
(silica gel, 5% methanol/ 95% ethyl acetate gradient to 
5% triethylamine/10% methanol/ 85% ethyl acetate) to 
provide 0.63 g (95 %) of the desired mixture of 
diastereomers as an off-white solid foam. The mixture 
(190 mg) was resolved by chiral HPLC [Kromasil packing 
material, 15% 3A alcohol/ 85% heptane (w/ 0 ,2t 
dimethylamine) ] to provide the two desired dias tereomoro . 
To a solution of diastereomer 2 (55 mg) (retention time = 
9,00 min) stirring in ethyl acetate (5 mL) was added 
saturated solution of hydrochloric acid in diethyl ether. 
The resulting white precipitate was collected by vacirjin. 
filtration and rinsed with diethyl ether to provide rlie 
desired compound (60 mg) as a white amorphous solid: 'H 
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NMR consistent with structure; MS (IS) ni/e 589 (M -i- 1). 
Anal. (C?3H.i4Nf;04*2HCi) C, H, N. 

Preparation 13 

p~ 




To a solution of Preparation 3 (3.00 g, 9.84 mmol) 
stirring in tet rahydrof uran (10 mL) and ethanol (5 ml.) 
was added to sodium hydroxide (20 mL of a 5 N aqueous 
solution) . The resulting smixture was stirred at ambient 
temperature until hydrolysis was complete and 
subsequently acidified to pH 2.0 with aqueous 
hydrochloric acid. The reaction mixture was extracted 
with ethyl acetate, dried over sodium sulfate, and 
concentrated. The resulting carboxylic acid was combined 
with pyrrolidine (0.710 g,10 mmol), 

hydroxybenzotriazole hydrate (1.35 g, 10 mmol) and 1 , o - 
dicyclohexylcarbodiimide (2.06 g, 10.0 mmol) stirring in 
tetrahydrof uran (100 mL) at room temperature. After 18 
h, the mixture was concentrated, the residue slurried in 
ethyl acetate then filtered and concentrated. 
Purification by flash chromatography (silica a-i, 
chlorof orm/methanol ) provided afford 2.74 g (84%) or rh- 
desired product: MS: (M+H) * 3 31.2; NMR (300 Mil:;., 

DMSO-d,) 5 8.19 (d, IH, J = 1.51 Hz), 7.80 (d, IH, J - 1 . 
He), 7.45 (d, 2H, J = 8.67 Hz),7.02(d, 2H, J = S . 67 ii:::, 
6.58 (s, IH) , 3.77 (s, 3H) , 3 . 75-3 . 60 (m, IH) 3.45~-;.:('* 
(m, 2H), 2.90-2.75 (m, 1H)1.95-1.60 (m, 4H); Anal, Caicd. 
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for CihHwJn[,04: C, 58.18; H, 5.49;M, 16.95. Found: C. 
58.44; 5.45; 16.87. 



The product of Preparation 13 (1.13 g, 3.42 mmoi) was 
added to a mixture of 10% palladium/carbon (0.65 g) and 
palladium/black (0.15 g) in t at rahydrof uran (40 mL) and 
the mixture shaken under hydrogen (38 psi) in a Parr 
apparatus. After reduction was complete, the reaction 
mixture was filtrated through celite and the filtrate 
xmmediately combined with 1 , 3 -dicyclohexylcarbodiimide 
(0.71 g, 3.45mmol), 1 -hydroxybenzot r iazole (0.46 g, 3.40 
mmol), the product of Preparation Ij (1.30 g, 3.44 mmol) 
and additional tet rahydrof uran (60 mL) . After stirring 
overnight at ambient temperature, the mixture was 
concentrated and the residue slurried in ethyl acetate 
then filtered. The filtrate was concentrated and the 
residue purified by flash chromatography ( silica gel, 
chlorof orm/methanol ) which afforded 1.50g (66%) of the 

.de.s i.r ed pxodu^___ whi ch wa s used wi t hou t further 

purification . 



Preparation 14 
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Example 8 




To a solution of the product of Preparation 14 (1.45 g, 
2.2 0 mmol) in dichloromethane (30 mL) was added 
trif louroacetic acid (10 mL) . After 2 h/ the mixture was 
concentrated and the residue treated with excess aqueous 
sodium bicarbonate and extracted. The combined organic 
extracts were concentrated and the resulting residue was 
purified by flash chromatography (silica gel, 
chlorof orm/methanol ) to provide 0,68 g of the desired 
product as a yellow solid: MS: (M+H) * 561.3. NMR was 

consistent with product. Anal, Calcd. for Cv1H.ioNf.O4 " 0 . 2 
CHC13: C, 64.11; H, 6.93;N, 14.38. Found: C, 64.19; H, 
7.19; N, 14.50. The isomeric mixture (1.72 g) was 
separated as previously described in Example 7 to provide 
0.64 g of isomer 1 (tp = 7.50 min) and 0.49 g of isomer 2 
(tR 10.15 min). Isomer 2 (486 mg, 0.87 mmol) was 

dissolved in a minimal amount of ehtyl acetate and 
treated with an excess of saturated hydrochloric acid in 
ethyl acetate. Concentration and subsequent evaporation 
from diethyl ether allowed for recovery of 580 mg of an 
off-white solid: MS: (M+H) ^ 561.0, 562.4. 'h NTvIR was 
consistent with product. .Anai . Calcd. for C^iH.ioNgO- ' 3 . 0 
HCl: C, 55.57; H, 6.47; N, 12.54. Found: C, 56.40; H, 
6 . 4 3 ; N , 1 2 . 2 0 . 
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Preparation 15 




The product of Preparation 13 (0.85 g, 2.57 mmol) was 
combined with 10% palladium/carbon (0.50 g) and 
palladium/black (0.15 g) in t et rahydrof uran (40 mL) and 
the mixture shaken under a hydrogen atmosphere (38 psi) 
in a Parr apparatus. After reduction was complete, the 
catalyst was removed by filtration through celite and the 
amine/tetrahydrof uran solution was immediately combined 
with 1, 3-dicyclohexylcarbodiimide (0.53 g, 2.57mmol), 1- 
hydroxybenzotriazole (0.35 g, 2.57 mmol), the product of 
Preparation IL (1.00 g, 2.57 mmol) and additional 
tetrahydrofuran (60 mL) . After stirring overnight at 
ambient temperature, the mixture was concentrated and the 
residue slurried in ethyl acetate and filtered. The 
filtrate was concentrated and the residue purified by 
flash chromatography (silica gel , chlorof orm/methanol ) 
which gave 1.62 g of the desired product which was used 
without further purification. 
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Example 9 




The compound of Preparation 15 (1.57 g, 2.34 mmol) was 
dissolved in dichloromethane (25 mL) and trif louroacetic 
acid (10 inL) added. The resulting mixture was stirred at 
ambient temperature for 2.5 h, concentrated, and the 
residue treated with excess aqueous sodium bicarbonate. 
The aqueous mixture was extracted with ethyl acetate and 
the combined organic extracts concentrated and dried. The 
residue was chromatographed over silica gel 
(chloroform/methanol ) to provide 0.71 g (53 %) of the 
desired product: MS: (M+H) ^ 572.5. *H NMR was consistent 
with product. Anal, Calcd. for C31H37M7O,, * 0 . 3 5 CHCI7 : C, 
61.38; H, 6,14; 15.98. Found: C\ 61.36; H, 6.11; 

16.08. The isomeric mixture (2.16 g) was separated as 
previously described in Example 7 to provide 1.10 g of 
isomer 1 (tp. = 10.34 min) and 0.80 g of isomer 2 (tp. = 
13.70 min). The product derived from isomer 2 (0.80 g, 
1..40 mmol) was dissolved in a minimal amount of ethyl 
acetate and the resulting solution treated with an excess 
of hydrochloric acid in ethyl acetate. The solution was 
then concentrated to provide 0.88 g (82 %) of the desired 
product as an off white solid: MS: (M+H) ' 572.3, 573.4. 
NMR was consistent vjiKh product. Anal, Calcd. For 
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C3,H.7M70,-3 . 0 HCl: C, 54.67; H, 5.92; 14.40. Found: C, 

54.25; H, 5.89; 13.35. 



To a solucion of the product of Preparation 3 -411159- 
(5.75 g,18.9 mmol) stirring at room temperature in 
tetrahydrof uran (10 mL) was added sodium hydroxide (25 mL 
of a 5 N aqueous solution) along with water (15 mL) and 



mixture was acidified to pH 2.0 with aqueous hydrochloric 
acid and extracted. The combined organic extracts were 
dried, filtered, and concentrated to give the desired 
product in quantitative yield as a tan solid: NMR (300 

MHz,DMSO-d6) 5 14.05-13.60 (bs, IH) , 8.34 (s, IH) 7.90 (s, 
IH) , 7.45 (d, 2H, J = 8.67 Hz), 7.00 (d, 2H, J = 8.67 
Hz), 6.42 (s, IH) , 3.77 (s, 3H). FDMS : 277 (M) * Anal. 
Calcd. for Ci2HiiN305' 0 . 67 H2O : C, 49.82; H, 4,30;N, 14.52. 
Found: C, 50.05; H, 4.01; M, 14.12. 



Preparation 16 




ethanol (10 mL) . 



After hydrolysis was complete. 



the 



Preparation 17 



P 
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The compound of Preparation 16 (2.50 g.9.0 mmol) was 
combined v/ith aqueous dimethyiamine ( 40% , 1 . 15 n\L,9.0 
mmol), l-hydroxy~benzotriazole hydrate (1.22 g, 9.0 
mmoDand 1 , 3 -dicyclohex^'^lcarbodiimide (1.86 g, 9.0 mmol) 
in tetrahydrof uran (60 mL) and the mixture stirred at 
ambient temperature. After 18 h, the mixture was 

concentrated and the residue slurried in ethyl acetate 
and filtered. The filtrate was concentrated and the 
resulting residue purified by flash chromatography 
(silica gel, chlorof orm/methanol ) to afford 1.83 g (67%) 
of the desired product: NMR (300 MHz, DMSO-ds) 5 8.14 

(s. IH) 7.76 (s, IH) , 7.42 (d, 2H, J =r 8.67 Hz), 7.00 (d, 
2H, J 8.67 Hz), 6.78 (s, IH) , 3.77 (s, 3H) , 2.91 (2, 
3H), 2.85 (s, 3H) . ESMS : (M+H)* 305.2. 



Preparation 18 




The compound of Preparation 17 (1.26 g, 4.14 mmol) was 
combined with 10% palladium/carbon (0.70 g) and 
palladium/black (0.15 g) in tetrahydrof uran ( 4 0 mL) and 
the mixture shaken under a hydrogen atmosphere (38 psi) 
in a Parr apparatus. After reduction was complete, the 
catalyst v/as removed by filtration through celite and the 
solution was immediately combined with 1,3- 
dicyclohexylcarbodiimide (0.82 g, mmol), 1- 
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hydroxybenzotriazole mono-hydra t e (0.54 g, 4.0 mmol), the 
product of Preparation Ij, (1.50 g, 3.97 rnmol), and 
additional tet rahydrof uran (60 mL) . After stirring 

overnight at ambient temperature, the mixture was 
concentrated and the resulting residue slurried in ethyl 
acetate and filtered. The filtrate was concentrated and 
the residue purified by silica gel chromatography 
(chlorof orm/methanol) which provided 1 . 50g (57%) of the 
desired product. MS: (M+H) ^ 535.6. NMR was 

consistent with product. Anal, Calcd. for CiuH^wsNeO^: C, 
54.33; H, 7.30; N, 13.24. Found: C, 64.09; H, 7.09; N, 
13.01, 



Example 10 




To a solution of the compound of preparation 18 (1.45 g, 
2.29 mmol) stirring in dichloromethane (50 mL) at room 
temperature was added trif louroacetic acid (15 mL) . After 
3 h, the reaction mixture was concentrated and the 
"re'sindue-^-t rea-t ed -wi th -excess— ague — sod-i-uin— b-icarbona.t e^.^ 
The mixture was extracted with ethyl acetate and the 
combined organic extracts were dried over sodium sulfate 
and concentrated. The residue was purified by flash 
chromatography (silica gel, chlorof orm/methanol ) to give 
0.73 g (50 %) if the desired product as a yellow solid: 
(60%. ESMS: (M+H) ^ 535.4. 'h NMR was consistent with 
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product. Anal, Calcd. for CzoHiftNr.Cj ' 0 . 0 5 CHC13 : C, 64.54; 
H, 7.09; N, 15.54, Found: C, 64.28; H, 6.70; N, 15.35. 
The diastereomeric mixture (2.35 g) was resolved by HPLC 
(8 X 15 cm Prochrom column packed with Kromasil CHI-DMP 
chiral phase using an eluent mixture of 3A alcohol and 
dimethylethylamine in heptane to provide the individual 
diastereomers in pure form (isomer 1, tR = 7,84 min) , 
isomer 2 (1.03 g, tR = 10.27 min). To a solution of isomer 
2 (1.03 g, 1.93 mmol ) in ethyl acetate was added a 
saturated solution of hydrochloric acid in ethyl acetate. 
The resulting solution was concentrated, treated with 
diethyl ether and concentrated to provide 1.23 g of the 
desired product as an off white solid: ESMS : (M+H)' 535.3, 
536.4. "^H NMR was consistent with product. Anal. Calcd. 
for C29H38N604-3 . 0 HCl : C, 54.08; H, 6.42; N, 13.05. Found: 
C, 54.12; H, 6.38; N, 12.86. 



The compound of preparation 17 (0.73 g, 2.38 mmol) was 
combined with 10% palladium/carbon (0.50 g) and 
palladium/black (0.10 g) in tetradyrof uran { 40 mL) and the 
mixture shaken under hydrogen (38 psi) in a Parr 
apparatus. After reduction was complete, the catalyst 
was removed by filtration through celite and the 
resulting solution was immediately combined with 
dicyclohexylcarbodiimide (0.49 g, 2.38 mmol), 1- 



Preparation 19 




SUBSTITUTE SHEET (RULE 26) 



BNSOOCID: <WO 9908699A1J_> 



wo 99/08699 PCT/US9.S/1 7229 

144 

hydroxybenzotriazole mono-hydrate (0.32 g, 2.37 mmol), 
the product of Preparation IL (0.93 2.39 mmol) and 

additional t et rahydrof uran (60 mL) . After stirring 

overnight at ambient temperature, the mixture was 
concentrated and the residue slurried in ethyl acetate 
and filtered. The filtrate was concentrated and the 
residue purified by silica gel 

chromatography (chloroform/methanol) to provide 0.7 6 g 
(50%) of the desired product as an off white solid which 
was used without further purification. 

Excimple 11 




To a solution of the compound of preparation 19 (0.74 g, 
1,15 mmol) stirring at room temperature in 
dichloromethane (30 mL) was added trif louroacet ic acid 
(10 mL) . After 2 h, the mixture was concentrated and the 
residue treated with excess aqueous sodium bicarbonate. 
The re sul ting mixture was extracted with ethyl acetate 



and the combined organic extracts were^"concent r^ted . The" 
residue was purified by flash chromatography (silica gel, 
chloroform/methanol) to provide 0.23 g (37%) of the 
desired product: ESMS : (M+H)-^ 546.6. NMR was 

consistent with product. Anal, Calcd. f or ' C2.JH3SN7O4 ' 0 . 2 5 
CHC13: C, 61,05; H, 6.17; 17.04. Found: C, 61.41; 

6.32; N, 16.52. The isomeric mixture (2.00 g) was 
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separated as described in Example 10 to provide 0.73 cj of 
isomer 1 (tp = 9.85 min) and 0.82 g of isomer 2 ( Lk = 
12.87 min). ' To a solution of isomer 2 (0.82 g, 1.50 
mmol) stirring in ethyl acetate and methanol was added a^ 
saturated solution of hydrochloric acid in ethyl acetate. 
The resulting mixture was concentrated to provide 0.84 g 
of the desired product: ESMS : (M+H) ' 546.2, 547.3. "h MMR 
was consistent with product. Anal. Calcd. for CooHnsNvOo' 3 . 0 
HCl: C, 53.18; 5,85; N, 14.97. Found: 53.73; 

6.03; N, 14.04. 



Preparation 2 0 

o — 




Reaction of ( 3 , 4 -dimethoxyphenyl ) acet ic acid (30.0 153 
mmol) and p- toluenesul f onic acid (6.5 g, 33.8 mmol) in 
absolute ethanol (200 mL) according to Preparation 1 gave 
31.6 g (92%) of the desired product as a yellow oil: 'll- 
NMR is consistent with structure; MS (ion spray) 225 
(M+1) ; Anal. Calc'd for Ci2Hi604: C, 64.27; H, 7.1'.;. 
Found: C, 64.08; H, 7.07. 



Preparation 21 

O 




Reaction of the compound of Preparation 2 0 (1.5 g, ^ .v 
mmol), M-bromosuccinimide (1.3 g, 7.4 mmol), 
azobis ( 2 -methylpropionitrile) (0.2 g) in caibop; 

tetrachloride (30 mL) as decribed in Preparation 2 
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provided 2.03 g (100%) of the desired product as a clear 
oil: 'H-NMR is consistent with structure; Anal. Calc'd for 
Ci2HisBr04: C, 47.54; H, 4.99. Found: C, 47.64; H, 5.17. 

Preparation 22 

o" 
/ 



o = n' 




Reaction of the product of Preparation 21 (13.3 44 
mmol), 4-nitroimidazole (5.0 g, 44 mmol) and sodium 
hydride (2.1 g, 53 mmol) in tetrahydrof uran (400 mh] a:i; 
desribed in Preparation 3 provided 22,6 g (85%) of che 
desired product as a tan oil. 'h-NMR is consistent wich 
structure; MS (ion spray) 334.1 (M-1); Anal. Calc'd for 
CisHwN.Og-O .1CHC13 : C, 52.23; H, 4.96; N, 12.10. Found: 
52.55; H, 4.81; 11,85. 



Preparation 23 
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Hydrogenation of the compound of Preparation 22 (2.1 g, 
6.3 mmol) with 10% palladium on carbon (1.5 g) in 
tetrahydrof uran (100 mL) followed by reaction with the 
product of Preparation Id (2.4 g, 6,3 mmol), 1- 
hydroxybenzotriazole (0.97 g, 6.9 mmol), l-{3- 
dimethylaminopropyl ) -3 -ethylcarbodiimide (1.43 g, 6:9 
mmol) as described in Preparation 4 gave 2.08 g (49%) of 
the desired product as a red foam: ^H-NMR is consistent 
with structure; MS (ion spray) 668.4 (M+1). 



Preparation 24 




Reaction of the product of Preparation 23 (426814) (1.93 
g, 2.9 mmol) and lithium hydroxide (0.08 g, 3.5 mmol) in 
dioxane (50 mL) and water (25 mL) as described in 
Preparation 5 provided 1.68 g (91%) of the desired 
product as a tan foam: ^H-NMR is consistent with 
structure; MS (ion spray) 640.3 (M+1); Anal. Calc'd for 
C32H4iN,.09: C, 60.08; H, 6.46; N, 10.95.. Found: C, 60.31; 
H, 6.75; N, 10.65, 
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Preparation 2 5 




o — 

Reaction of the product of Preparation 25 (426815) (0.8 
g, 1.3 mmol), 4 -methy Ipiperidine (0.15 mL, 1.3 mmol), 1- 
hydroxybenzotriazole (0.2 g, 1.43 mmol) and 1"(3- 
dimethylaminopropyl) -3 -et hy Icarbodiimide (0.3 , g, 1.43 
mmol) in dimethyl formamide (20 mL) as desribed in 
Preparation 6 provided 0.55 g (60%) of the desired 
product as a tan foam; ^H-NMR is consistent with 

structure; MS (ion spray) 721,5 (M+1); Anal. Calc'd for 
C38Hs2Ne-.08 : C, 63.31; H, 7.27; N, 11.66. Found: C, 63.18; 
H, 7.30; N, 11.60. 



Example 12 




2Ha 



o— 



Reaction of the compound of Preparation 25 (0.5 g, 0.7 
mmol and trif luoroacetic acid (2 mL) in dichloromethane 
(6 ml.) as described in Example 1 gave 0.4 g (83%) of the 
desired mixture of isomers as a white solid: 'H-NMR is 
consistent with structure; MS (ion spray) 621.6 (M+l); 
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Anal. Caic'd for Cr3H.uMf>Of/ 2 . 3hydrochlor ic acid: C, 56.25; 
H. 6.62; N, 11,93. Found: C, 56.39; H, 6.33; N, 11.83. 

Preparation 26 




O — 



Reaction of the the product of Preparation 24 (0.8 g, 1.3 
mmol) , dimethylamine hydrochloride (0.11 g, 1.3 mmol), 
triethylamine (0.2 mL, 1,43 mmol), 1 -hydroxybenzot riazole 

(0.2 g, 1.43 mmol) and 1- ( 3 -dimethylaminopropyl ) -3 - 
ethyicarbodiimide (0.3 g, 1,43 mmol) in dimethyl formamide 

(20 mL) as described in Preparation 6 gave 0,3 g (35%) of 
the desired product as a tan foam: ^H-NMR is consistent 
with structure; MS (ion spray) 667.4 (M+l); Anal. Calc'd 
for C34H46N6O8: C, 61.25; H, 6.95; N, 12.60. Found: C, 
60.83; H, 6.48; 12.45. 



Example 13 




2HCI 



O— 



Reaction of the product at Preparation 26 (0.28 g, 0.42 
mmol) and ' trif luoroacetic odd (2 mL) in' dichloromethane 
(6 mL) as described in Example- 1 gave 0.21 g (78%) of the 
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desired mixture of isomers as a white solid: "'H-NMR is 
consistent with structure; MS (high res) caic'd tor 
C29H.9N60f.: 567.2931. Found: 567.2938. Anal. Caic'd for 
C29H3«Nr>06*2hydrochloric acid: C, 54.46; H, 6.30; N, 13.14, 
Found: C, 54.67; H, 6.08; M, 13.00. 



Reaction of 4 - tri f luoromethy Iphenyl acetic acid (15.0 g, 
73.4 mmol) and p-toluenesulf onic acid (2.8 g, 14.7 mmol) 
in absolute ethanol (100 mL) as described in Preparation 
1 gave 16.3 g (95%) of the desired product as colorless 
oil: 'H-NMR (d. DMSO) 1.18 (t. J = 7.0 Hz, 3H), 3.80 (s, 
2H), 4.10 (q, J = 7.0 Hz, 2H) , 7.49 (d, J = 7,9 Hz, 2H), 
7.69 (d, J = 7.9 Hz, 2H) ; MS (FD) 232 (M+); Anal. Caic'd 
for CiiHiiFaOs: C, 56.90; H, 4,77. Found: C, 56.81; H, 
4 . 85 . 



Reaction of the product of Preparation of 27 (15.8 g, 
68.0 mmol), N-bromosuccinimide (12.5 g, 70 mmol) and 48% 
HBr (3 drops) in carbon tetrachloride (80 mL) as 
described in Preparation 2 gave 19.8 g (94%) of the 
desired product as a colorless oil: ^H-NMR (d, DMSO) 1.19 
(t, J = 7.2 Hz, 3H) , 4.15-4,25 (m, 2H) , 6.07 (s, IH) , 



Preparation 27 




Preparation 28 
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7,78 (s, 4H) ; MS (FD) 309, 311 (M-h); Anal. Calc'd for 
CuHinBrF^Oo: C, 42.47; H, 3.24, Found: C, 42.38; 3.13. 

Preparation 2 9 

/ 




CF3 

Reaction of the product of Preparation 28 (51.8 g, 167 
mmol), 4-nitroimida2oiG (18.8 g, 167 mmol), and potassium 
carbonate (51 g, 368 mmol) in N, N-dimethy 1 f ormamide (600 
mL) as described Preparation 3 gave 21.7 g (38%) of the 
desired product as a viscous orange oil: ^H-NMR (d, DMSO) 
1.19 (t, J = 7.2 H2, 3H) , 4.26 (q, J = 7.2 Hz, 2H) , 6.80 
(s, IH) , 7.76 (d, J - 8.3 Hz, 2H) , 7.83 (d, J - 8.3 Hz, 
2H), 8.01 (s, IH), 8.51 (s, IH); MS (ion spray) 344 
(M+1); Anal, Calc'd for C14H12F3N3O4 : C, 48.99; H, 3.52; N, 
12.24. Found: C, 49.03; H, 3.74; N, 11.96, 



Preparation 3 0 




CF3 



Hydrogenation of the product of Preparation 29 (8.5 g, 
24.8 mmol) with 10% palladium on carbon (6.0 g) in 
tetrahydrof uran (70 mL) followed by coupling with the 
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product of Preparation Id (9.5 2 4.8 mmol), 1- 

hydro:-:ybenzotriazole (3.7 g, 27.3 mmol) and l--(3- 
dimethylaminopropyl ) - 3 -ethy Icarbodi imide (5.6 g, 27.3 
mmoDas described in Preparation 4 gave 12.8 g (77%) of 
the desired product as a tan foam: ^H-NMR (d, DMSO) 1.17 
(t. J = 7.2 Hz, 3H), 1.25-1.35 (m, 15H), 3.60 (m, 1H)\ 
3.70 (m, IH), 4.27 (q, J = 7.2 Hz, 2H), 4.44 (d, J - 2.6 
Hz, 2H) , 4,60 (m, IH), 6.63 (s, IH) , 7,23-7.30 (m, 7H) , 
7,45 (m, IH), 7.58-7.65 (m, 3H) , 7.81 (d, J = 8.3 Hz, 
2H) , 10.25 (br s, IH) ; MS (ion spray) 676.5 (M+1); Anal. 
Calc'd for C33H40F3NSO7 : C, 58.66; H, 5.97; N, 10.36. 
Found: C, 58.58; H, 6.17; N, 10.27. 



Reaction of the product of Preparation 30 (12.3 g, 18.2 
mmol) and lithium hydroxide (0.52 g, 21.8 mmol) in 
dioxane (100 mL) and water (75 mL) as described in 
Preparation 5 gave 11,8 g (100%) of the desired product 
as tan foam: 'h-NMR (d, DMSO) 1.20-1.35 (m, 15 H) , 3,60 

(mv— 1-H-)^^ 3-T 65--(-m— IH )— 4~4 5- (-dT-J -2-6--Hz'~^ (my 

IH) , 6,46 (s, IH) , 7.15 (m, IH), 7.20-7.35 (m, 6H) , 7,42 
(m, IH), 7.57-7.65 (m, 3H) , 7.79 (d, J = 8.3 Hz, 2H) , 
10.25 (br s, IH) ; MS (ion spray) 648.9 (M+1); Anal. 
Calc'd for C3 1 H36F3N507 : C, 57.41; H, 5.60; N, 10.81. 
Found: C, 57.31; H, 5.59; N, 10.53. 



Preparation 31 
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Preparation 32 




Reaction of the product of Preparation 31 (8.0 g, 12.3 
mmol), 4-methylpiperidine (1.5 mL, 12.3 mmol), 1- 
hydroxybenzotriazole (1.83 g, 13.5 mmol) and l-{3- 
dimethylaminopropyl ) -3-ethylcarbodiimide (2.8 g, 13.5 
mmol) in N, N-dimethylf ormamide (150 mL) as described in 
Preparation 6 gave 7.33 g (81%) of the desired product as 
a tan foam: 'h-NMR (d, DMSO) 0.78 (d, J = 6.0 Hz, 1.5H), 
0.84 (d, J = 6.0 Hz, 1.5H), 0.95 (m, IH) , 1.25-1.35 (m, 
16H), 1.50-1.70 (m. 4H) , 2.65 (m, IH) , 3.60 (m, IH) , 3.67 
(m, IH) , 3.80 (m, IH) , 4.35-4.50 (m, 3H) , 4.60 (m, IH) , 
6.88 (d, J = 9.8 Hz, IH) , 7.20-7.30 (m, 7H) , 7.45 (m, 
IH), 7.48-7.55 (m, 2H) , 7.60 (m, IH) , 7.75-7.85 (m, 2H) , 
10.25 (br s, IH) ; MS (ion spray) 72 9 (M+1); Anal. Calc'd 
for C37H47F3N6O6 : C, 60.98; H, 6.50; N, 11.53. Found: C, 
61.24; H, 6.44; N, 11.77. 



Examples 14 and 15 




2HCI 
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Reaction of the product of Preparation 32 (7.0 g, 10.0 
mmol) and tri f luoroacetic acid (10 rtiL) in dichloromethane 
(25 mL) as described in Example 1 gave 5.62 g (93%) of 
the desired product (3.0 g) as a tan foam which was 
purified by HPLC (8 x 15 cm Prochrom column packed with 
Kromasil CHI-DMP chiral phase with an eluent mixture of 
3A alcohol and dimethylethylamine in heptane) to give 1.5 
g (45 %) of isomer 1 and 1.1 g (30 %) of isomer 2. 
Example 14 (isomer 1): ^H-NMR (d, DMSO) 0.2 5 (m, IH) , 0.7 6 
(d, J = 6.4 Hz, 1.5H), 0.86 (d, J = 6.4 Hz, 1.5H), 1.00 
(m, IH) , 1.45-1.70 (m, 8H) , 2.65-2.75 (m, 2H) , 3.15 (m, 
IH) , 3.65-3.80 (m, 3H) , 4.40 (m, IH) , 4.51 (s, 2H), 4.75 
(m, 2H) , 7.10 (d, J = 12.8 Hz, IH), 7.20-7.40 (m, 6H) , 
7.58 (d, J = 8.0 Hz, IH) , 7.67 (d, J = 8.0 Hz, IH) , 7.80- 
7.90 (m, 2H) , 8.10 (br s, IH) , 8.20-8.35 (m, 3H) , 8.55 
(d, J = 7.5 Hz, IH) , 10.95 (br s, IH) ; tR = 8.23 min; MS 
(ion spray) 629.3 (M+1); Anal. Calc.d for C32H3yF3N604 ' 2HC1 : 
C, 54.78; H, 5.89; N, 11.98. Found: C, 54.85; H, 5.71; 
N, 11.70. 

Example 15 (isomer 2): ^H-NMR (d, DMSO) 0.25 (m, IH) , 0.76 
(d, J = 6.4 Hz, 1.5H), 0.86 (d, J = 6.4 Hz, 1.5H), 1.00 
(m, IH) , 1.45-1.70 (m, 8H) , 2.65-2.75 (m, 2H) , 3.15 (m, 
IH) , 3.65-3.80 (m, 3H), 4.40 (m, IH), 4.51 (s, 2H) , 4.75 
(m, 2H) , 7.10 (d, J = 12.8 Hz, IH) , 7.20-7.40 (m, 6H) , 
7.58 (d, J = 8.0 Hz, IH) , 7.67 (d, J = 8.0 Hz, IH) , 7.80- 
7.90 (m, 2H) , 8.10 (br s, IH) , 8 . 20 -8 . 3 5 ' (m, 3H) , 8.55 
(d, J = 7.5 Hz, IH) , 10.95 (br s, IH) ; ts = 10.77 min; MS 

J ion sp,ray.) 629 . 3 (M+l) ; _ Anal . Ca Ic^d f_or 

C32H39F3N604-2 .2HC1: C, 54.22;H, 5.86; W, 11.85. Found: C, 
54.15; H, 5.84; N, 11.64. 
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Preparation 33 




Reaction of the product of Preparation 31 (0.6 g, 0.93 
imnol ) , 4- (4-f luorobenzoyl ) piperidine hydrochloride (0.23 
g, 0.93 mmol), t riethy lamine (0.15 mL, 10.2 mmol), 1- 
hydroxybenzotriazole (0.14 g, 1.02 mmol) and l-{3- 
dimethylaminopropyl ) -3 -ethylcarbodiimide (0.21 g, 1.02 
mmol) in dimethyl formamide (30 mL) as described in 
Preparation 6 provided in 0.35 g (45%) of the desired 
product as a yellow foam: "'h-NMR (d, DMSO) 1.25-1.35 (m, 
15H), 1.40-1.50 (m, 2H) , 1.75 (m, IH), 1.85 (m, IH). 
2.85-3.00 (m, 2H) , 3.55-3.75 (m, 3H) , 3.90 (m, IH) , 4.4U- 
4.50 (m, 3H), 4.60 (m, IH) , 6.90 (m, IH) , 7.25-7.40 (in, 
12H), 7.50-7.60 (m, 3H), 8.03-8.10 (m, 2H), 10.20 (br 
IH) ; MS (ion spray) 837.4 (M+1); Anal. Calc'd nor 
C43H48F4N6O7: C, 61.71; H, 5.78; N, 10.04. Found: C. 61.53; 
H, 5.98; N, 9.95. 

Example 16 




2HCI 
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Reaction of the product of Preparation 33 (0.34 g, 0.4 
mmol) and trif luoroacetic acid (2 mL) in dichloromethane 
(6 mL) as described in Example 1 gave 0.2 g (63%) of the 
desired product as a yellow solid: ^H-NMR (d, DMSO) 1.45- 
1.65 (m, 6H) , 1.75 (m, IH) , 1.85 (m, IH), 2.85-3.05 (m, 
2H), 3.25 (m, IH) , 3.60-4.00 (m, 7H) , 4.40-4.55 (m, 3H) , 
4.75 (m, IH), 7.05 (d, J 10.6 Hz, IH) , 7.25-7.40 (m, 
8H), 7.55-7.70 (m, 2H) , 7.75-7.85 (m, 2H), 8.00-8.10 (m, 
2H), 8.15-8.25 (m, 3H) , 8.50 (d, J = 7.2 Hz, IH) , 10.75 
(br s, IH); MS (ion spray) 737.0 (M+1) ; Anal. Calc'd for 
C38H4oF4N605-2 .4HC1 : C, 55.37; H, 5.18; N, 10,20. Found: 
55.39; H, 5.45; N, 10.07. 



Hydrogenation of the product of Preparation 29 (1.75 q, 
5.1 mmol) with 10% palladium on carbon (1.4 g) m 
tetrahydrof uran (60 mL) followed by reaction with the 
product of Preparation IL (2.0 g, 5.1 mmol), 1- 
hydroxybenzotriazole (0.76 g, 5.6 mmol) and l-(3- 
dimethylaminopropyl ) -3 -ethylcarbodiimide (1.16 g, 5.6 

mmol ) as_^e_s_C2ribed_i^^repAra_ti A. _ga_ye_ 2^5J^ g_ {7_2%} oj 

the desired product as a tan foam: ^H-NMR (d, DMSO) 1.15 
1.35 (m, 18H), 3.05-3.15 (m, 2H) , 4.25 (m, 2H) , 4.65 (hr 
s, IH) , 6.62 (s, IH) , 6.85 (m, IH) , 6.95-7.08 (m, 
7.20-7.30 (m, 2H) , 7.40-7.55 (m, 2H) , 7.55-7.65 (m, 
7.82 (d, J - 8.3 Hz, 2H), 10.20 (br s, IH) , 10.75 (br 
IH) ; MS (ion spray) 685 (M+1); Anal. Calc'd for 



Preparation 34 
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C34H,<,F3N,;O6lH2 0 : C, 58.11; H, 5.88; N, 11.96. Found: C, 
58.15; H, 5.59; N, 11.92. 



Reaction of the product of Preparation 34 (2.2 g, 3.2 
mmol) and lithium hydroxide (0.1 g, 3.9 mmol ) in dioxane 
(50 mL) and water (25 mL) as described in Preparation 5 
gave 2.1 g (100%) of the desired product as a tan foam: 
'h-NMR (d, DMSO) , 1.15-1.35 (m, 15H), 3.05-3.15 (m, 2H), 
4.65 (br s, IH) , 6.97 (s, IH) , 6.90 (m, IH) , 6.98-7.10 
(m, 2H) , 7.20-7.30 (m, 2H) , 7.40-7.55 (m, 2H) , 7.57-7.64 
(m, 3H) , 7.80 (d, J = 8.3 Hz, 2H) , 10.20 (br s, IH) , 
10.75 (br s, IH) , 13.80 (br s, IH) ; MS (ion spray) 657.4 
(M+1); Anal. Calc'd for C32H35F3N6O6 : C, 58.53; H, 5.37; N, 
12.80. Found: C, 59.28; H, 5.17; N, 12.65. 



CF3 

Reaction of the product of Preparation 35 (0.7 g, 1.1 
mmol), 4-methylpiperidine (0.13 mL, 1.1 mmol), 1- 



Preparation 35 




Preparation 36 




9908699AI I > 
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hydroxybenzotriazole (0.17 g, 1.2 mmol) and l-(3- 
dimethylaminopropyl ) -3 -ethylcarbodiimide (0.26 g, 1.2 
mmol) in N, N-dimethyl f ormamide (30 mL) as described in 
Preparation 5 provided 0.47 g (58%) of the desired 
product as a tan foam: ^H-NMR (d, DMSO) 0.78 (d, J ^ 5,4 
Hz, 1.5H), 0.86 (d, J = 6.3 Hz, 1.5H), 1.15-1.35 (m', 
18H), 1.50-1.70 (m, 3H) , 2.60-2.70 (m, 2H) , 3.00-3.15 (m, 
2H) , 3.30 (m, IH) , 4.40 (m, IH) , 4.65 (m, IH) , 6.85- 
6.95(m, 2H), 7.00-7.10 (m, 2H) , 7.17-7.30 (m, 2H) , 7.40- 
7.60 (m, 4H) , 7.75-7.85 (m, 2H) , 10.20 (br s, IH) , 10.75 
(br s, IH) ; MS (ion spray) 738.5 (M+l); Anal. Calc'd for 
C38H4gF3N7O5'1H20 : C, 60.39; H, 6.40; N, 12.97. Found: C, 
60.18; H, 6.21; N, 12.99. 

Examples 17 and 18 




2HCI 



CF3 

Reaction of the product of Preparation 36 (4.8 g, 6.5 
mmol) and trif luoroacet ic acid (16 mL) in dichloromethane 
(40 mL) as described in Example 1 gave 2.0 g (44%) of the 
desired mixture as a tan foam. Purification by HPLC (8 x 

-1-5 --em-Proehrom-col-umn^-pack-ed--wi-t-h~K-romas-^^^ 

phase with an eluent mixture of 3A alcohol (13% by v) , 
dimethylethylamine (0.2% by v) in heptane at a flow rate 
of 250 mL/min) gave 0.5 g (12 %) of isomer 1 and 0.4 g (9 
%) of isomer 2. Example 17, (isomer 1) ^H-NMR (d, DMSO) 
0.77 (d, J = 6.5 Hz, 1.5H), 0.87 (d, J = 6.0 Hz, 1.5H), 
1.00 (m, IH), 1.32 (s, 3H) , 1.50 (s, 3H) , 1.50-1.70 (m, 
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2H) . 2.72 (m, IH) , 3.00-3.30 (m, 4H) , 3.75 (m, IH), 4.05- 
4.33 (m, 3H) , 4.20 (m, IH) , 4.78 (m, IH) , 5.94 (m, 3H) , 
7.20 (s, IH) , 7.30-7.40 (m, 2H) , 7.55-7.70 (m, 2H) , 7.75V 
8.00 (m, 4H) , 8.05-8.15 (m, 2H) , 8.50 (m, IH) , 10.86 (s, 
IH) , 11.05 (s, IH) ; tR = 6.01 min; MS (ion spray) 638.2 
(M+1) . Example 18. (isomer 2) ^H-NMR (d, DMSO) 0.77 (d, "J 
= 6.5 Hz, 1.5H), 0.87 (d, J = 6.0 Hz, 1.5H), 1.00 (m, 
IH), 1.32 (s, 3H) , 1.50 (s, 3H), 1.50-1.70 (m, 2H) , 2.72 
(m, IH) , 3.00-3.30 (m, 4H) , 3.75 (m, IH) , 4.05-4.33 (m, 
3H) , 4.20 (m, IH) , 4.78 (m, IH) , 6.94 (m, 3H) , 7.20 (s, 
IH) , 7.30-7.40 (m, 2H) , 7.55-7.70 (m, 2H) , 7.75-8.00 (m, 
4H) , 8.05-8.15 (m, 2H) , 8.50 (m, IH) , 10.86 (s, IH) , 
11.05 (s, IH) ; tR = 7.5 min; MS (ion spray) 638.2 (M+1). 

Preparation 37 




3 

A mixture of the product of Preparation 29 (11,1 g, 32.3 
mmol) and 5% palladium on carbon (1.7 g) in 
tetrahydrofuran (100 mL) was hydrogenated at 60 psi at 
room temperature using a Parr apparatus. After 1.5 h, 
the resulting brown solution was filtered through celite 
and concentrated to give 8.8 g (87%) crude oil which was 
used without purification. To a mixture of the amine 
stirring at O in tetrahydrofuran (20 mL) was added the 
product of Preparation li (10.6 g, .28.1 mmol) in 
tetrahydrofuran (30 mL) , To this mixture was added 1- 
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hydroxy-V-azobenzotriazoie (4,0 g, 29.5 mmoi) and 1,3- 
dicyclohexylcarbodiimide (6.1 g, 29.5 nimol). The 
solution was allowed to warm to room temperature and the 
resulting mixture filtered after 3 days. The filtrate 
was concentrated and subsequently purified by flash 
chromatography (silica gel, 3.5% 

methanol/dichloromethane) to provide 12.1 g (64%) of the 
desired product as an orange solid: ^H-NMR (d, DMSO) 1.15 
(t, J = 7 H2, 3H) , 1.18-1.32 (m, 15H) , 1.35-1.70 (m, 4H) , 
3.23 (m, 2H) , 4.19 (q, J = 7 Hz, 2H) , 4.31 (m, IH) , 6.58 
(s, IH) , 7.00 (br s, IH), 7.05-7.22 (m, 6H) , 7.41 (m, 
IH), 7.52-7.58 (m, 3H) , 7.75 (d, J = 8 Hz, 2H), 10.19 (br 
s, IH) ; MS (ion spray) 674.7 (M+1); Anal. Calc'd for 
C34H42F3N5O6 : C, 60.61; H, 6.28; N, 10.39, Found: C, 60.44; 
H, 6.48; N, 10.36. 



Preparation 38 




To a solution of the product of Preparation 37 (12,0 g, 
17 .S^rnmol ) stir r ing in dioxane (20 ml ) and water (20 ml) at 
room temperature was added lithium hydroxide (0.84~gr 
35.6 mmol) . After 90 min with intermittent sonication, 
the reaction was poured into a solution of sodium 
bisulfate(12 g/50 mL H2O.) and brine (20 mL) then extracted 
with ethyl acetate. The combined organic extracts were 
dried over sodium sulfate, filtered,, and concentrated to 
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provide 11.5 g (100%) of the desired product as a tan 
solid: 'h-NMR (d, DMSO) 1.17-1.31 (m, 15 H) , 1.40-1.70 
(m, 4H) , 2.45 (m, 2H), 4.33 (m, IH), 6.40 (s, IH) , 7.00 
(m, IH) , 7.05-7.23 (m, 6H), 7.40 (m, IH) , 7.55-7.71 (m, " 
3H). 7.76 (d, J = 8 Hz, 2H), 10.25 (br s, IH); MS (ion 
spray) 646.6 (M+1); Anal. Calc'd for CiiH.sFiNr.Of^^G. 7 H2O': 
C, 58.39; H, 6,03; N, 10.64. Found: C, 58.52; 6.01; 
N, 9.87*. 



Preparation 3 9 




CF3 

To a solution of the product of Preparation 38 (6.0 g, 
9.3 mmol) stirring at 0'"'C in dimethyl formamide was added 
dimethylamine hydrochloride (0.76 g, 9.3 mmol), 
diethylcyanophosphonate (1.41 mL, 9.3 mmol), and 
triethylamine (1.29 mL, 9.3 mmol). After 30 min, a 
second equivalent of dimethylamine hydrochloride, DECP 
and triethylamine were added. After 30 min, the reaction 
mixture was diluted with ethyl acetate (300 mL) and 
washed with aqueous sodium bisulfate and brine. The 
organic extract was dried over sodium sulfate, filtered, 
and concentrated. The resulting crude material was 
purified by radial chromatography (silica gel, 4% 
methanol in dichloromethane ) to give 4.7 g (75%) of the 
desired product as a tan foam: 'h-NMR (d, CDCI3) 1.25(s,- 
9H), 1.42(s, 6H) , 1,60-1.80 (m, 4H), 1.90 (br s, IH) , 
2.57 (m, 2H), 2.98 (s, 6H) , 4.48 (m, IH) , 7.05-7.21 (m, 
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5H) , 7.50(m, IH), 7.52-7.76 (m, 5H),8.93 (br s, IH), 
10.93 (br s, IH); MS (ion spray) 673.7 (M+l). 

Examples 19 and 2 0 




CF3 

To the product of Preparation 3 9 (4.7 g, 7.0 mmol) was 
stirred at room temperature in a saturated solution of 
hydrochloric acid in glacial acetic acid (30 mL) . After 
90 min, the mixture was concentrated. The resulting 
material diluted with ethyl acetate and extracted with 
aqueous sodium bicarbonate. The organic extract was dried 
over sodium sulfate, filtered, and concentrated to give 
3.7 g (93%) of an orange solid. MS (ion spray) 573.4 
(M+1) . The diastereomers (3.4 g) were separated by chiral 
chromatography using a Kromasil-CHI normal phase column 
to provide 1.40 g (41%) of isomer 1 and 1.26 g (37%) of 
isomer 2. The individual isomers were dissolved in a 
saturated solution of hydrochloric acid in glacial acetic 
acid (4 mL) and subsequently concentrated to provide the 
desired products as tan solids: 

Exajmple J._9__( is^ ^H-NMR (d, DMSO) 1.41 (s, 3H) , 1.42 

(s, 3H), 1.51-1.73 (m, 4H) , 2.53 (m, 2H) , 82"" (7r~3H77 
2.84 (s, 3H), 4.39 (m, 1H),.6.91 (s, IH), 7.10 (m, 3H), 
7.18-7.29 (m, 3H) , 7.55 (d, J = 8 Hz, 2H.) , 7.78 (d, J = 8 
Hz, 2H), 7.91 (br s, IH), 8,15 (br s, 3H) , 8.38 (d, J = 
7.5 Hz, IH) , 10.78 (br s, IH) ; MS (ion spray) 573.4 
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(M+1); Anai. Calc.d for Co-iH-^^Ft^NcOo* 2 . 3HC1 : C, 53.06; 
5.73; N, 12.80. Found: C, 52.90; H, 5.66; 12.70. 
Excimple 20. (isomer 2) 'h-NMR (d, DMSO) 1.42 (s, 6H), 
1.51-1.73 (m, 4H), 2.53 (rn, 2H) , 2.82 (s, 3H) , 2.84 (s, 
3H) , 4.39 (m, IH) , 6.91 (s, IH), 7.10 (m, 3H) , 7.18-7.29 

(m, 3H) , 7.55 (d, J = 8 Hz, 2H), 7.78 (d, J = 8 Hz, 2H) ; 
7.91 (br s, IH), 8.15 (br s, 3H), 8.38 (d, J - 7.5 
Hz^lH), 10.78 (br s, IH); MS (ion spray) 573,4 (M+1); 
Anal. Calc.d for C29H3r.F3NG03 •2HC1 : C, 53.96;H, 5.78; N, 
13.02. Found: C, 53.84; H, 5.71; N, 12.93, 



Reaction of ( 2-f luoro-4-trif luoromethyl) phenylacetic acid 
(20.0 g, 90 mmol) and. p- toluenesulf onic acid (5.0, 26 
mmol) in absolute ethanol (200 mL) as described in" 
Preparation 1 provided 22.5 g (100%) of the desired 
product as a colorless oil: ^H-NMR is consistent with 
structure; MS (FD) 250 (M+); Anal. Calc'd for CiiHioF,0:: 
C, 52.81; H, 4.03. Found: C, 52.94; H, 3.94. 



Reaction of the product of Preparation 40 (16.8 g, 67 
mmol), N-bromosuccinimide (12.3 g, 69 mmol) and 48% HBr 
(3 drops) in carbon tetrachloride (170 mL) as described 
in Preparation 2 gave 22.05 g (100%) of the desired 
product as a colorless oil: ^H-NMR is consistent with 



Preparation 40 




Preparation 41 
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Structure; MS (FD) 328, 330 (M+); Anal. Caic'd for 
CnHoBrF.Oo: C, 40.15; H, 2.76, Found: C, 40.00; H, 2.77. 

Preparation 42 
O" 




Reaction of the product of Preparation 41 (21.4 65 
mmol), 4-nitroimidazole (8.8 78 mmol) and potassium 

carbonate (26.8 g, 195 mmol) in dimethyl formamide (300 
mL) as described in Preparation 3 gave 3.75 g (16%) of 
the desired product as a tan oil: 'H-NMR is consistent 
with structure; MS (ion spray) 362.2 (M+l); Anal, Calc'd 
for C14H11F4N3O4 : C, 46.55; H, 3.07; N, 11.63. Found: C, 
47.13; H, 3.49; N, 11.37. 



Preparation 43 




CF3 



Reduction of the product of Preparation 42 (2.88 g, 8.0 
mmol) with 10% palladium on' carbon (1,45 g) in 
tetrahydrof uran (60 ml.) follwed by coupling with the 
product of Preparation Id gave (3.0 g, 8.0 mmol), 1- 
hydroxybenzotriazole (1.2 g, 8,8 mmol) and l-(3- 
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dimethyiaminopropyi ) -3 -ethy Icarbodiimide ( 8 . S mmoi ) cis 

described in Preparation 4 gave 2.85 g (51%) of the 
desired product as a tan foam: 'h-NMR is consistent with 

structure; MS (ion spray) 694.4 (M+l) ; Anal. Calc'd for 

C33H39F,,Ns07: C, 57.14; H, 5.57; N, 10.10. Found: C. 57.28; 
H, 5.59; 10.09. 



Preparation 44 




CF3 

Reaction of the product of Preparation 43 (2.64 g, 3.8 
rranol) and lithium hydroxide (0.11 4.6 mmoi) in dioxane 

(50 mL) and water (25 mL) as described in Preparation 5 
gave 2.53 g (100%) of the desired product as a tan foam. 
^H-NMR is consistent with structure; MS (ion spray) ob-l.-i 
(M+l) . 



Preparation 45 
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Reaction of the product of Preparation 44 (0.8 g. 1.2 
mmol), 4-methyipipericiine (0.14 mL, 1.2 mmol), 1- 
hydroxybenzotriazole (0.18 g, 1.32 mmol ) and l-(3- 
dimethylaminopropyl ) -3 -ethy Icarbodi imide (0.27 g, 1.32 
mmol) in dimethyl formamide (40 mL) as described in 
Preparation 6 gave 0.63 g (70%) of the desired product 
as a yellow foam: 'h-NMR is consistent with structure; MS 
(ion spray) 747.4 (M+l). 

Example 21 




2HCI 



CF3 

Reaction of the product of Preparation 46 (0.54 g, 0.7.7 
mmol) and trif luoroacetic acid (2 mL) in dichloromethanc 
(6 mL) as described in Example 1 gave 0.4 g (77%) of th^- 
desired mixture of isomers as a white solid. ^H-NMR i.-: 
consistent v/ith structure; MS (ion spray) 647.6 (M+1); 
Anal. Calc'd for C3^^H38F4N604 * 2HC1 : C, 53.41; H, 5.60; II, 
11,68. Found: C, 53.34; H, 5.84; N, 11.65. 
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Preparation 46 




■V 



Reaction of the product of Preparation 44 (0.8 g, 1.2 
mmol), dimethylamine hydrochloride (0.1 1.2 mmol), 

triethylamine (0.19 mL, 1.3 mmol), 1-hydroxybenzot riazoie 

(0.18 g, 1.3 mmol) and 1 - ( 3 -dimethy laminopropy 1 ) -3 - 
ethylcarbodiimide (0.27 g, 1.3 mmol) in dimethyl formamide 

(40 mL) as described in Preparation 6 gave 0.48 g (58%) 
of the desired product: ^H-NMR is consistent with 
structure; MS (ion spray) 693.4 (M+1); Anal. Calc'd for 
Co.H.oFnNGOo: C. 57.22; H, 5.82; N, 12.13. Found: C, 57.48; 
H, 5.74; N, 12.02. 



Reaction of the product of Preparation 46 (0.43 g, 0.62 
mmol) and t ri f luoroacetic acid (2 mL) in dichloromet hane 
(6 mL) as described in Example 1 gave 0.25 g (60%) of che 
desired product as a mixture of dias tereoisomers . ^H-NMR 



Example 22 




2HCI 



SUBSTITUTE SHEET (RULE 26) 



BNSOOCID: <WO 9908699AI J_> 



wo 99/08699 



PCT/US9S/I722*> 



168 

is consistent with structure; MS (ion spray) 593.9 (M+1) ; 
Anal. Calc'd for C2^lH32F,N60J ' 2hydrochloric acid: C, 50.53 ; 
H, 5.15; N, 12.62. Found: C, 50.25; H, 5.20; 12.35. 

Preparation 47 




Reaction of 4 - f luorophenylacet ic acid (15.0 g, 97.0 
mmol), p-toluenesulf onic acid (2.0 g, 10.5 mmol) and 
absolute ethanol (100 mL) as described in Preparation 1 
gave 15.4 g (87%) of the desired product as a colorless 
oil: ^H-NMR (d, DMSO) 1.17 (t, J = 7.2 Hz, 3H), 3.66 (s, 
2H) , 4.06 (q, J = 7.2 Hz, 2H) , 7.10-7,20 (m, 2H) , 7.25- 
7.35 (m, 2H); MS (FD) 182 (M+); Anal, Calc'd for CiuHnFO.: 
65.92; H, 6.09. Found: C, 65.67; H, 5.96. 

Preparation 4 8 




Reaction of the product of Preparation 47 (14.9 g, 82 
mmol), N-bromosuccinimide (14.9 g, 84.5 mmol) and 48% HBr 
(4 drops) in carbon tetrachloride (80 mL) as described in 
Preparation 2 gave 18,3 g (85%) of the desired product as 
a- co-loriess— oi-1- - — ^H-NMR — ('d^, — DMSQ-)— 1— r9 — { tv 7—2 "Hz"^ — 

3H), 4.15-4.25 (m, 2H), 5.95 (s, IH) , 7.15-7.30 (m. 2H), 
7.56-7.70 (m, 2H) ; MS (FD) 260, 262 (M+); Anal. Calc'd 
for CioHioBrFO.: C, 46.00; H, 3.96. Found: C, 46.10; H, 
3,95. 
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Preparation 49 



o 

/ 




Reaction of the product of Preparation 48 (68 g, 260 
mmol), 4-nitroimidazole {35.0 g, 312 mmol) and potassium 
carbonate (108 g, 780 mmol) in dimethyl formamide (300 mL) 
as described in Preparation 3 gasve 39.8 g (52%) of the 
desired product as an orange oil: ^H-NMR (d, DMSO) 1.83 
(t, J = 7.2 Hz, 3H), 4.25 (q, J = 7.2 Hz, 2H) , 6.66 (s, 
IH), 7.25-7.35 (m, 2H) , 7.55-7.65 (m, 2H) , 7.95 (d, 1.13 
Hz, IH) , 8.44 (d, J - 1.5 Hz, IH); MS (ion spray) 294.2 
(M+1) ; Anal. Calc'd for Cx-,H,:,FN-^0^ : C, 53.24; H, 4.12; N, 
14.33. Found: C, 53.51; H, 4.07; N, 14.42. 



Preparation 50 




Reduction of the product of Preparation 49 (8.9 g, 30.3 
mmol) with 10% palladium on carbon (6.0 g) in 
tetrahydrofuran (120 mL) r.-»LLwed by coupling with the 
product of Preparation I! (11.4 g, 3 0 mmol), 1- 
hydroxybenzotriazole (4.5 33 mmol) and l-(3- 
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dimethylaminopropyl) -3-ethylcarbodiimide (6.8 g, 33 mmol) 
as described in Preparation 4 gave 10.8 g (58%) of the 
desired product as a tan foam: 'H-NMR (d, DMSO) 1.18 (t, J 
= 7.2 Hz, 3H) , 1.25-1.35 (m, 15H), 3.60 (m, IH) , 3.70 (m, 
IH) , 4.25 (q, J = 7.2 Hz, 2H) , 4.44 (d, J = 2.6 Hz, 2H) , 
4.60 (m, IH) , 6.47 (s, IH) , 7.20-7.40 (m, 9H), 7.40-7.50 
(m, 3H) , 7.55 (s, IH) , 10.25 (br s, IH); MS (ion spray) 
62 6.1 (M+1) ; Anal. Calc'd for Cj-.H^oFNsO? : C, 61.43; H, 
6.44; N, 11.19. Found: C, 61.63; H, 6.42; N, 11.26. 



Preparation 51 




F 



Reaction of the product of Preparation 50 (10.5 g, 17.0 
mmol) and lithium hydroxide (0.48 g, 20.4 mmol) in 
dioxane (200 mL) and water (100 mL) as described in 
Preparation 5 gave 10.1 g (100%) of the desired product 
as a tan foam: ^H-NMR (d, DMSO) 1.25-1.40 (m, 15H) , 3.35 
(br s, IH) , 3.60 (m, IH) , 3.70 (m, IH) , 4.44 (d, J = 2.6 
Hz, 2H) , 4.60 (m, IH) , 6.33 (s, IH) , 7.20-7.35 (m, 9H), 
7.40-7.50 (m, 3H) , 7.56 (s, IH) , 10.20 (br s, IH) ; MS 

( 1 on "spray )~ '5"9"8"."5 {M+IJ T " Ana 1— -Ca-lc'-d- f or -eToH36F-N507-: -e-, 

60.29; H, 6.07; N, 11.72. Found: C, 60.38; H, 6.29; N, ' 
11 .49 . 
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Preparation 52 




F 



Reaction of product of Preparation 51 (9.2 g, 15.4 mmol), 
4 -methylpiperidine (1.83 mL, 15.4 mmol), 1- 

hydroxybenzotriazole {2.3 g, 17 mmol) and' l-(3- 
dimethylaminopropyl ) -3 -ethylcarbodiimide (3.5 g, 17 mmol) 
in dimethylf ormamide (100 mL) as described in Preparation 
6 gave 9.7 g (93%) of the desired product as a tan foam: 
^H-NMR (d. DMSO) 0.76 (d, J = 6.1 Hz, 1.5H), 0.86 (d, J - 
6.1 Hz, 1.5H), 1.00 (m, IH), 1.20-1.40 (m, 15H), 1,45- 
1.70 (m, 3H), 2.55-2.70 (m, 2H) , 3.05 (m, IH) , 3.60 (m, 
IH) , 3.65-3.75 (m, 2H), 4.40 (m, IH) , 4.44 (d, J - 2.6 
Hz, 2H), .4.60 (m, IH), 6.73 (d, J = 11.3 Hz, IH), 7.15- 
7.35 (m, 9H) , 7.35-7.50 (m, 4H) , 10.20 (br s, IH) . MS 
(ion spray) 679.6 (M+1); Anal. Calc'd for C^gH-ivFNgO^ : C, 
63.70; H, 6.98; M, 12.38. Found: C, 63.44; H, 6.86; N, 
12 .22 . 
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Example 23 and 24 




2HCI 



F 



Reaction of the product of Preparation 52 (9.7 g", 14.3 
mmol) with t ri f luoroacet ic acid (16 mL) in 
dichloromethane (40 mL) as described in Example 1 gave 
6.8 g (73%) of the desired product as a mixture of 
diastereoisomers . The mixture (3,2 g) was purified by 
HPLC (8 X 15 cm Prochrom column packed with Kromasil CHI- 
DMP chiral phase with an eluent mixture of 3A alcohol and 
dimethylethylamine in heptane) to give 0.8 g (24 %) of- 
isomer 1 and 0.9 g (26 %) of isomer 2 as white solids: 
Example 23 (Isomer 1). 'H-NMR (d, DMSO) 0.75 (d, J = 6.4 
Hz, 1.5H), 0.88 (d, J = 6.4 Hz, 1,5H), 1.10 (m, IH) , 1.35 

(m. IH) , 1.45-1.70 (m, 8H), 2.60-2.75 (m, 2H) , 3.15 (m, 
IH), 3.65-3.85 (m, 3H) , 4.35 (m, IH), 4.52 (s, 2H) , 4.75 

(m, IH) , 6.95 (d, J = 11.3 Hz, IH) , 7.20-7.49 (m, 9H) , 
7.45 (m, IH) , 7.52 (m, IH) , 8.05 (br s, IH) , 8.25 (m, 
3H), 8.56 (m, IH) , 10.95 (br s, IH) ; tp. = 6,73 min; MS 

(ion spray) 579,4 (M+1); Anal, Calc'd for 

X3AHx9FN^aL2jiC^^^ ; H, 6.24; N, 12 . 67 . 

Found: C, 56.47; H, 6.17; N, 12.24. 

Example 24. (Isomer 2) 'h-MMR (d, DMSO) 0.75 (d, J = 6.4 
Hz, 1.5H), 0.88 (d, J = 6.4 Hz, 1.5H), 1.10 (m, IH) , 1.35 

(m, IH), 1.45-1.70 (m, 8H), 2.60-2.75 (m, 2H) , 3.15 (m, 
IH), 3.65-3.85 (m, 3H) , 4.35 (m, IH) , 4,52 (s, 2H) , 4.75 

(m, IH) , 6,95 (d, J = 11.3 Hz, IH) , 7.20-7.49 (m, 9H) , 
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7.45 (m, IH). 7.52 (m, IH) / 8.05 (br s, IH), 8.25 (m, 
3H) , 8.56 (m, IH) , 10.95 (br s, IH); Lr = 9.09 min; MS 
(ion spray) 579.4 (M+1); Anal. Calc'd for CV1H30FN6O4 ' 2HC1 : 
C, 57.14; 6.34; N, 12.90. Found: C. 57.17; H, 6.18; 

N, 12.79. 

Preparation 53 




Reaction of the product of Preparation 51 (0.6 g, 1.0 
mmol), pyrrolidine (0.08 mL, 1.0 mmol), 1- 

hydro:<yben20triazole (0.15 g, 1.1 mmol) and l-(3- 
dimethylaminopropyl ) -3 -ethylcarbodiimide (0.23 g ; 1.1 
mnol) in dimethyl formamide (20 iTiL)as described in 
Preparation 6 gave 0.27 g (41%) of the desired product as 
a white foam: 'H-NMR is consistent with structure; MS (FD) 
650.5 (M-f); Anal. Calc'd for C-uH^-.FNgOs" 0 . 6H2O : C, 61.73; 
H, 6.73; N, 12.70. Found: C, 61.98; H, 6.43; N, 12.66. 

Example 2 5 
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Reaction of the product ot Preparation 53(0.2 g, 0.3 
mmol) and trif luoroacetic acid (4 mL) in dichioromethane 
(6 mL) as described in Example 1 gave 0.16 g (84%) of the 
desired mixture of isomers as a yellow solid: 'H-NMR is 
consistent with structure. MS (high res) calC d for 
C29H3^FN604 : 551.2782. Found: 551.2790. 

Preparation 54 




Reaction of the product of Preparation 51 (1.0 g, 1.7 
mmol), dimethylamine hydrochloride (0.14 g, 1.7 mmol), 
triethylamine (0.26 mL, 1.9 mmol), l-hydro.-<ybenzotriazole 
(0.26 g, 1.9 mmol) and 1- ( 3 -dimethylaminopropyl ) -3 - 
ethylcarbodiimide (0.4 g, 1.9 mmol) in dimethyl formamide 
(30 mL) as described in Preparation 6 gave 0.55 g (52%) 
of the desired product as a tan foam: 'h-NMR is consistent 
with structure; MS (ion spray) 625.4 (M+1); Anal. Calc'd 
for C32H,uFN60e-.: C, 61.53; H, 6.61; N, 13.45. Found: C, 
61.22; H, 6.33; N, 13.44. 
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Example 26 




2HCI 



F 



Reaction of the product of Preparation 54 (0.54 g, 0.86 
mmol) and t rif luoroacet ic acid {2 mL) , dichloromethane (6 
mL) as described in Example 1 gave 0.4 g (77%) of the 



consistent with structure. MS (ion spray) 525.4 (M+1); 
Anal. Calc'd for C27H33FN606- 2HC1 : C, 54.27; H, 5.90; N, 
14.06. Found: C, 53.11; H, 5.70; N, 13.58. 



Reaction of the product of Preparation 51 (0.6 g, l.i» 
mmol) , 4- (4-fluorobenzoyl) piper idine hydrochloride {ij . 2'? 
g, 1.0 mmol), triethy lamine (0.16 mL, 1.1 mmol), 
hydroxybenzotriazole (0.15 g, 1.1 mmol) and 1 - ; • 
dimethylaminopropyl ) -3 -ethylcarbodiimide {0.23 g, ; .: 
mmol) in dimethyl formamide (40 rrvL) as descrih--: 
Preparation 6 gave 0.42 g (53%) of the desired produce .m:;. 
a tan foam: 'H-NMR is consistent with structure; MS ( ion 



desired product as a mixture of isomers: 



Preparation 55 
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spray) 787.4 (M-f); Anal. Calc'd for C42H^;:tF2N,.07 : C, 63. S3; 

6.17; 10.63. Found: C, 63.95; H, 5.90; N, 10.44. 

Example 27 




2HCI 



F 



Reaction of the product of Preparation 55(0.4 g, 0.5 
mmol) with tri f luoroacet ic acid (2 mL) in dichloromethane 
(6 mL) as described in Example 1 gave 0.32 g (82%) of the 
desired product as a yellow foam: "^H-NMR is consistent 
with structure. MS (high res) calc'd for C37H.:i F.:^N,,0^ : 
687.3106. Found: 687.3103. Anal, Calc'd for 

C37H4oF2N(:.0^.-2 . 4 HCl: C, 57.40; H, 5.52; N, 10.85. Found: 
C, 57.56; H, 5.53; N, 10.50. 



Preparation 56 




F 



Reduction of the product of Preparation 4 (4,8 g, io.i' 
mmol) with 10% palladium on carbon (5.0 g) .n. 1 
tetrahydirof uran (160 mL) followed by coupling v/ith Li:- 
product of Preparation Ij (6.0 g, 16.0 mmol), L- 
hydroxybenzotriazole (2.4 g, 17,6 mmol) and 1"(3- 
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dimethylaminopropyi ) -3 -ethylcarbodiimide (3.6 17.6 
mmol) as described in Preparation 4 gave 15.4 g (77%) of 
the desired product as a tan foam: IH-NMR (d, DMSO) 1.17 
(t, J = 7.2 Hz, 3H), 1.23-1.45 (m, 15H) , 1.45-1.57 (m, 
6H), 7.16 (q, J = 6.8 Hz, 2H) , 4.40 (rn, IH) , 6.45 (s, 
IH) , 7.05 (m, IH) , 7.10-7.30 (m, 8H), 7.40-7.48 (m. 3H)", 
7.54 (s, IH) , 10.20 (br s, IH); MS (ion spray) 624.4 
(M+1); Anal. Calc'd for CTyH,2FN^O^: C, 63.55; H, 6.79; N, 
11.23. Found: C, 63.83; H, 6.78; 11.38. 



Reaction of the product of Preparation 56 (14.8 g, 24.0 
mmol) with lithium hydroxide (0.66 g, 29.0 mmol) in 
dioxane (200 mL) and water (100 mL) as in described in 
Preparation 5 gave 14.3 g (100%) of the desired product 
as a tan foam: ^H-NMR (d, DMSO) 1.25-1.40 (m, 15H) , 1.50- 
1.75 (m, 6H) , 4.40 (s, IH) , 6.60 (s, IH) , 7.05 (s, IH), 
7.10-7.30 (m, 8H), 7.40-7.50 (m, 3H) , 7.55 (s, IH), 10.2 
(br s, IH) , 13.63 (br s, IH) ; MS (ion spray) 596.5 (M-t-l); 
Anal. Calc'd for C3iH3iiFNf.Or/ 0 . Idioxane : C, 62.39; H, 6.47; 
N, 11.59. Found: C, 62.16; H, 6.56; 11.28. 



Preparation 57 
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Preparation 58 




F 



Reaction of the product of Preparation 57 (13.3 g, 23.1 
mmol) , 4-methylpiperidine (3 mL, 23.1 mmol) , 1- 
hydroxybenzotriazole (3.4 g, 25.4 mmol) and l-{3- 
dimethylaminopropyl ) -3 -ethylcarbodiimide (5.2 g, 25.4 
mmol) in dimethyl formamide (100 mL) as described in 
Preparation 6 gave 14.4 g (93%) of the desired product as 
a tan foam: 'h~NMR (d, DMSO) 0.76 (d, J = 6.4 Hz, 1.5 H), 
0.86 (d, J = 4.9 Hz, 1.5H), 1.00 (m, IH), 1.25-1.45 (m, 
17H) , 1.45-1.75 (m, 8H), 2.60-2.80 (m, 2H), 3,75 (m, IH), 
4.30-4.45 (m, 2H) , 6.71 (d J = .11.7 Hz, IH), 7.05 (m, 
IH), 7.10-7.30 (m, 9H) , 7.30-7.45 (m, 3H), 10.15 (m, IH) ; 
MS (ion spray) 677.5 (M+1); Anal. Calc'd for CitH^oFN^.O^. : 
C, 65.66; H, 7.30; N, 12.42. Found: C, 65.78; H, 7.19; 
12.44. 



Examples 28 and 29 




F 

Reaction of the product of Preparation 58(13.8 g, 20.4 
mmol) with trif luoroacet ic acid (16 mL) in 
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dichloromethane (40 mL) as described in Example .! gave 
10.5 g (89%) of the desired mixture as a tan Eoam. The 
mixture (4.0 g) was purified by HPLC (8 x 15 cm Prochrom 
column packed with Kromasil CHI-DMP chiral phase with an 
eluent mixture o£ 3A alcohol and dimethylethylamme in 
heptane) to give 1.5 g (38 %) of isomer 1 -and 0.77 g 
(20%) of isomer 2 as white solids: Example 28. (isomer 1) 
'H-NMR (d, DMSO) 0.75 (t, J = 6.4 Hz, 1.5 H), 0.87 (t, J = 
6.0 Hz, 1.5 H), 1.15 (m, IH), 1.35 (m, IH) , 1.45-1.80 (m, 
12H), 2.55-2.75 (m, 3H), 3.05 (m, IH) , 3.65-3.75 (m, 2H), 
4.30-4.50 (m, 2H) , 6.94 (d, J = 12 Hz, IH) , 7.10-7.20 (m, 
2H), 7.20-7.40 (m, 7H), 7.45 (m, IH) , 7.55 (m, IH), 8.08 
(in, IH) , 8.15-8.30 (m, 3H) , 8.44 (t, J = 7.2 Hz, IH), 
10.90 (br s, IH); tp - 6.62 min; MS (ion spray) 578.3 
(M+1); Anal. Calc'd for CajH^iFN^O.^ . 3HC1 : C, 58.81; H, 
6.61; N, 12.72. Found: C, 57.91; H, 6.55; N, 12.72. 
Example 29. (isomer 2) 'H-NMR (d, DMSO) 0.75 (t, J = 6.4 
Hz, 1.5 H), 0.87 (t, J = 6.0 Hz, 1.5 H) , 1.15 (m, IH), 
1.35 (m, IH), 1.45-1.80 (m, 12H), 2.55-2.75 (m, 3H) , 3.05 
(m, IH) , 3.65-3.75 (m, 2H) , 4.30-4.50 (m, 2H) , 6.94 (d, J 
= 12 Hz, IH), 7.10-7.20 (m, 2H) , 7.20-7.40 (m, 7H) , 7.45 
<m, IH) , 7.55 (m, IH), 8.08 (m, IH) , 8.15-8.30 (m, 3H) , 
8.44 (t, J = 7.2 Hz, IH), 10.90 (br s, IH) ; tp. = 8.95 min; 
MS (ion spray) 578.3 (M+1); Anal. Calc'd for 
C32H4iFN60:,-2.3HCl: C, 58.81; H, 6.61; N, 12.72. Found: C, 
58.05; H, 6.64; N, 12.43. 

Preparation 59 




Reaction of 3 , 4-dif luoropher.v lacecic acid' (25.0 g, 145 
mmol) with p- toluenesulf oni:.- .-.cid (9.5 g, 49.5 mmol) in 
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absolute ethanol {150 mL) as described in Preparation 1 
gave 28.7 g (99%) of the desired product as a colorless 
oil: 'h-NMR is consistent with structure; MS (FD) 201 
(M+) . Preparation 6 0 




Reaction of the product of Preparation 59 (10.0 g, 50.0 
mmol, N-bromosuccinimde (9.17 g, 51.5 mmol) and 48% HBr 
(4 drops) in carbon tetrachloride (40 mL) as in 
Preparation 2 gave 12 . 0 g (86%) of the desired product as 
a colorless oil which was used without further 
purification: "^H-NMR is consistent with structure; MS 
(ion spray) 278, 280 (M+1) . 

Preparation 61 
o" 



0 = N* 




Reaction of the product of Preparation 60 (10,5 g, 38 
mmol), 4-nitroimidazole (5.2 g, 45.6 mmol) and potassium 
carbonate (15.1 g, 114 mmol) in dimethyl formamide (400 

-mL-)- - a-s de s c-r~i-bed— i n— Pr epa-ra t-ien-^- -gave- 4-T-5 4— g -(-3-9 % ) -o f 

the desired product as an orange oil: ^H-NMR is consistent 
with structure; MS (ion spray) 312.0 (M+1); Anal. Calc'd 
for C,3HriF2N3O4-0.2H,0: 49,59; H, 3.65; N. 13.35. Found: 

C, 49,58; H, 3.62; M, 13.09. 
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Preparation 62 




F 

Reduction of the product of Preparation 61 (1.35 g, 4.3 
mmol) with 10% palladium on carbon (0.8 g) in 
tetrahydrof uran (40 mL) followed by coupling with the 
product of Preparation Id (1.64 g, 4.3 mmol), 1- 
hydroxybenzotriazole (0.7 g, 4.7 mmol) and l-(3- 
dimethylaminopropyl ) -3 -ethylcarbodiimide (1.04 4.7 
mmol) as described in Preparation 4 gave 1.9 g (69%)" of 
the desired product as a tan foam: ^H-NMR is consistent 
with structure; MS (ion spray) 644 (M+l) ; Anal. Calc'd 
for C32H39F2N5O7 : C, 59.71; H, 6.11; N, 10,80. Found: 
59.72; H, 6.04; N, 10.63. 

Preparation 63 




F 



the product of preparation 62 (1.9 g, 3.0 
lithium hydroxide (0.09 g, 3.6 mmol) in 
mL) and water (25 mL) as described in 



Reaction of 
mmol) with 
dioxane (50 
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Preparation 5 gave 1.6 g (87%) of the desired product as 
a tan foam: ^H-MMR is consistent v/ith structure; MS (ion 
spray) 616 . 4 (M+l ) . 

Preparation 64 




F 



Reaction of the product of Preparation 63 (0.5 g, 0.8 
mmol), 4-methylpiperidine (0.1 mL, 0,8 mmoi ) , 1- 
hydroxybenzotriazole (0.12 g, 0.88 mmol) and l-(3- 
dimethylaminopropyl ) -3 -ethyicarbodiimide (0.18 g, 0 . 88 
mmol) in dimethyl formamide (40 mL) as described in 
Preparation 6 gave 0.3 g (54%) of the desired product as 
a white foam: ^H-NMR is consistent with structure; MS 
(ion spray) 697 (M+l); Anal. Calc'd for C36H4gFoM,;06 ; C, 
62.06; H, 6.65; N, 12.06. Found: C, 61.82; H, 6.57; N. 
11 . 96 . 
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Example 30 




2HCI 



Reaction of the product of Preparation 64 (0.22 



g. 0 



mmol) and tri f luoroacet ic acid (2 mL) in dichioromet hane 
(5 mL) as described in Example 1 gave 0.2 g (100%) of the 
desired mixture of isomers as a yellow foam: 'h-NMR is 
consistent with structure; MS (ion spray) 597.5 (M-t-1); 
Anal. Calc'd for CiiH-j^FsNcO^r 2 . 2HC1 ; C, 55.01; H, 5.99; M, 
12.42. Found: C, 55.16; H, 5.96; 12.20. 

Preparation 65 





Reaction of the product of Preparation 63 (0.5 g, 0.8 
mmol), pyrrolidine (0.07 mL, 0.8 mmol), 1- 
hydroxybenzotriazole (0.12 mL, .0.88 mmol) and l-'(3- 
dimethylaminopropyl ) -3 -ethylcarbodiimide (0.18 g, 0 .88 
mmol) in dimethy If ormamide (40 mL) as described in 
Preparation 6 gave 0.25 g (42%) of the desired product as 
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a tan foam: 'H-NMR is consistent with structure. MS (ion 
spray) 669.4 (M+l) ; Anal. Calc'cl for C:mH.;2F2N^06- 0 . 7H2O : C, 
59.94; H, 6.42; N, 12.33. Found: C, 59.96; H, 6.28; 
11.97. Example 31 




Reaction of the product of Preparation 65 (0.2 g, 0.3 
mmol) and tri f luoroacetic acid (2 mL) in. dichloromethane 
(6 mL) as described in Example 1 gave 0.14 g (74%) of the 
desired product as a yellow foam: ^H-NMR is consistent 
with structure; MS (ion spray) 569.4 (M+l); Anal. Calc'd 
for C29H34F2N604'2 .2HC1 : C, 53.68; H, 5.62; M, 12.95. 
Found: C, 53.83; H, 5.57; N, 12.37. 

Preparation 66 




Reaction of the product of preparation 63 (0.5 g, 0.8 
mmol ) , 4- (4-f luorobenzoyl ) piperidine hydrochloride (0.2 
g, 0.8 mmol), triethy lamine (0.13 mL, 0.88 mmol), 1- 
hydroxybenzotriazole (0.12 g, 0.88 mmol)' and l-(3- 
dimethylaminopropyl ) -3 -ethylcarbodiimide' (0 .18 g, 0 . 88 
mmol) in dimethylf ormamide (40 mL) as described in 
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Preparation 5 gave 0.14 g (22%) of the desired product cis 
a white foam: 'h-NMR is consistent with structure; MS 
(ion spray) 805.6 (M+1); Anal. Caic'd for C.i:;H47FiN,;07 : C, 
62.68; H, 5.89; 10.44. Found: C, 62.45; H, 5.82; N , 

10 .40 . 

Example 32 




2HCI 



F 



Reaction of the product of Preparation 66 (0.14 g, 0.17 
mmol) and trif luoroacet ic acid (2 mL) in dichloromethano 
(6 mL) as described in Example 1 gave 0.1 g (77%) of the 
desired mixture of isomers as a yellow solid: 'H-NMR is 
consistent with structure; MS (ion spray) 705.5 (M-t-J); 
Anal. Caic'd for CjvHa^FBNfiOs' 2 . IHCl : C, 56.88; H, 5.30; II, 
10.76. Found: C, 56.64; H, 5,31; N, 10.30, 

Preparation 67 




Reaction of 2 , 4-dif luorophenylacetic acid (20 g, M 
mmol) and p- toluenesul f onic acid (6,0 g, 31 mmol^ ii. 
absolute ethanol (150 mL) as described in Preparaci:. L 
gave 22.1 g (95%) of the desired product as a coIol* 1 
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oil which solidifies upon setting: 'H-NMR is consistent 
with structure; MS (FD) 200 (M+) . 

Preparation 68 

Reaction of the product of Preparation 67 (21.4 g, 100 
mmol), N-bromosuccinimide (19.6 g, 103 mmol) and 48% HBr 
(6 drops) in carbon tetrachloride (100 mL) as described 
in Preparation 2 gave 27.9 g (100%) of the desired 

product as a colorless oil: ^H-NMR is consistent with 
structure; MS (FD) 278, 280 (M+); Anal. Calc'd for 
CioH^BrFsOs: C, 43.04; 3.25. Found: C, 42.92; H, 3.15. 

Preparation 69 
o" 




Reaction of the product of Preparation 68 (26.9 g, 96 
mmol), 4-nitroimidazole (13.0 g, 115 mmol) and potassiu[n 
carbonate (40 g, 288 mmol) in dimethyl formamide (150 inhi 
as described in Preparation 3 gave 14.3 g (48%) of ther 
desired product as an orange oil: "^H-NMR is consistent 
with structure; MS (ion spray) 312 (M-hl); Anal. Calc'cl 
for Ci3HnF2N304 : C, 50,17; H, 3.56; N, 13.50. Found: C, 
49,90; H, 3.56; N, 13.26. 
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Preparation 7 0 




F 



Reduction of the product of preparation 69(1.35 g, 4.3 
mmol) with 10% palladium on carbon (0.8 g) in 
tetrahydrof uran (40 mL) followed by coupling with the 
product of Preparation Id (1.64 g, 4.3 mmol), 1- 
hydroxybenzotriazole (0.7 g, 4.7 mmol) and l-(3- 
dimethylaminopropyl) -3 -ethylcarbodiimide (1.04 g, 4.7 
mmol) as desribed in Preparation 4 gave 1.52 g (55%) of 
the desired product as a tan foam: 'H-MMR is consistent 
with structure; MS (ion spray) 644.5 (M+l) ; Anal. Calc'd 
for C32H3.F2N5O7 : C, 59.71; 6.11; 10.88. Found: 

59.43; H, 5.97; N, 10.91. 



Preparation 71 




F 

Reaction of the product of preparation 70 (1.42 g, 2.2 
mmol) with lithium hydroxide (0.07 g, 2.64 mmol) in 
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dioxane (50 mL) and water (25 mL) as described in 
Preparation 5 gave 1.35 g (100%) of the desired product 

as a tan foam: ^H-NMR is consistent with structure; MS 

(ion spray) 616.3 (M+1); Anal. Calc'd for C30H3SF2NC.O7 ; C, 

58.33; H, 5.73; N, 11.38. Found: C, 57.71; H, 5.86; M, 
10-80. Preparation 72 




Reaction of the product of Preparation 71 (0.6 g, 1.0 
mmol), 4-methylpiperidine (0.12 mL, 1.0 mmol), 1- 
hydroxybenzotriazole (0.15 g, 1,1 mmol) and l-(3- 
dimethylaminopropyl ) -3 -ethylcarbodiimide (0 ,23 g, 1.1 
mmol) in dimethyl formamide (30 mL) as described in 
Preparation 6 gave 0.66 g (94%) of the desired product as 
a tan foam: ^H-NMR is consistent with structure; MS (FD) 
696 (M+); Anal. Calc'd for C3fH,GF.N606 : C, 62.05; H, 6.65; 
12.06. Found: C, 62.21; H, 6.48; N, 12.17. 

Example 33 




2HCI 
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Reaction of the product of Preparation 72 (0.51 g, 0.73 
nvnol) and tri f luoroacetic acid (2 mL) in dichloromethane 
(6 mL) as in described in Example 1 gave 0.25 g (51%) of 
the desired product as tan foam: 'h-NMR is consistent' 
with structure; MS (ion spray) 597.5 (M+1); Anal. Calc'd 
for C3iH38F2NsO.,-2 .2HC1 : C, 55.01; H, 5.99; H, 12.42. 
Found: C, 55.92; H, 5.98; N, 12.36. 

Preparation 73 




Reaction of the product of Preparation 71 (0.6 g, 1.0 
mmol), pyrrolidine (0.8 mL, 1.0 mmol), 1- 
hydroxybenzotriazole (0.15 g, 1.1 mmol) and l-(3- 
dimethylaminopropyl) -3-ethylcarbodiimide (0.23 g, l.l 
mmol) ; dimethyl formamide (30 mL) as described in 
Preparation 6 gave- 0.4 g (58%) of the desired product as 
a white foam: 'h-NMR is consistent with structure; MS 
(ion spray) 669.5 (M+1); Anal. Calc'd for C32H42F2N60i : C, 
61.07; H, 6.33; N, 12.57. Found: C, 60.84; H, 6.31; N, 
12 .32 . 
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Example 34 





2Ha 



Reaction of the product of Preparation 73 (0.3 g, 0.45 
mmol) and tri f luoroacetic acid (2 mL) in dichloromethane 
(6 mL) as described in Example 1 gave 0.21 g (70%) of the 
desired product as a white foam: ^H-NMR is consistent with 
structure; MS (ion spray) 569.4 (M+1); Anal. Calc'd for 
C,c,H3,F2N,0,-2 .3HC1 : C, 53.38; H, 5.61; M, 12.88. Found: C, 
53.59; H, 5.58; N, 12.42. 




To a solution of the compound of Preparation 49 (17.0 g, 
58.0 mmol) stirring at room temperature was added to 
sodium hydroxide (125 mL o£ a 2N aqueous solution) along 
with tetrahydrof uran (10 mL) and ethanol (10 mL) . After 
hydrolysis was complete, triie mixture was cooled in an 
bath and acidified to pH 2 .lb with aqueous hydrochloric 
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acid and extracted with ethyl acetate. 



The con\bined 



organic extracts were washed with water, dried over 
sodium sulfate and concentrated to provide 15.0 g (99%) 
of the desired carboxylic acid. The crude material was 
combined with aqueous N,N-dimethyl amine (40%, 9.0 mL, 
71.8 mmol), 1 -hydroxybenzotriazole hydrate (7.64 g, 56.6 
mmoDand 1 , 3 -dicyclohexylcarbodiimide (11.7 g, 56.6 mmol) 
in tetrahydrof uran (150 mL) . After 18 h, the mixture 
was concentrated and the residue slurried in ethyl 
acetate, filtered, and the filtrate concentrated. 
Purification of the concentrate by flash chromatography 
(silica gel, chlorof orm/methanol ) provided 10.2 g (62%) 
of the desired product: ESMS : (M+H) * 293.1. '^H MMR (300 
MHz, DMSO-ds) 5 8.21 (d, IH, J - 1.51 Hz) 7.80(d, IH, J - 
1.13 Hz), 7.60-7.50 (m, 2H,), 7.38-7.25 (m, 2H) , 6.88 (s, 
IH), 2.92 (s, 3H), 2.86 (s, 3H) . AnaJ . Calcd. for 
CnHnN40,: C, 53.43; H, 4.48; N, 19.17. Found: C, 53.43; 
H, 4.71; N, 19.07. 



The product of Preparation 74 (2.0 g (6.85 mmol) was 
combined with 10% palladium/carbon (1.80 g) and 
palladium/black (0.20 g) in tetrahydrof uran ( 75 mL) and the 
mixture shaken under a hydrogen atmosphere (38 psi) in a 



Preparation 7 5 




Parr 



apparatus , 



After 



reduction 



was 



complete , 



the 
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catalyst was removed by filtration through celite and the 
resulting solution was immediately added to a solution of 
1 , 3-dicyclohexylcarbodiimide (1.51 g, 7.3 mmol), 1- 
hydroxybenzotriazole (1.0 g, 7.3 mmol), the product of 
Preparation Ij (2.77 g, 7.3 mmol) in tet rahydrof uran (50 
mL) at room temperature. After 16 h, the mixture was 
concentrated and the residue slurried in ethyl acetate 
then filtered. The filtrate was concentrated and 

resulting crude product purified by flash chromatography 
(silica gel, chlorof orm/methanol ) which afforded 3.47 g 
(81%) of the desired product: ESMS : (M+H)^ 623.5, 
624.5. 'H NMR was consistent with product. Anal. Calcd. 
for C33H47N6O4F . 0 . 02 CHC13: C, 63.44; H, 6.94; N, 13.44. 
Found: C, 63.04; H, 7.41; N, 11.93. 



Exeonple 3 5 




To a solution of the product of Preparation 75 (1.45 g, 

2_i2_9 ,^^^1 _ stirring at room temperature in 

dichloromethane (50 mL) was added trif louroacetic "acid 
(15 mL) . After 3 hours, the mixture was concentrated 
and the material treated with excess aqueous sodium 
bicarbonate. The aqueous mixture was extracted with 
ethyl acetate and the combined organic extracts 
concentrate. The resulting residue was purified by flash 
chromatography (silica gel, chlorof orm/methanol ) to 
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provide 1.55 g oi: the desired product: ESMS : (M+H) ' 
523.3. The isomeric mixture (3.44 g) was separated as 
previously described in Example 7 to provide 0.98 g of 
pure isomer 1 (tR = 7.94 min) and 0.81 g o£ isomer 2 (tR = 
10.57 min). For isomer 2, 0.80 g (1.53 mmol) was 
dissolved in ethyl acetate/me thanol and treated with " a 
saturated solution of hydrochloric acid in diethyl ether. 
The resulting mixture was concentrated to provide 0.90 g 
(92%) of the desired product as a light tan solid: ESMS: 
(M+H)* 523.4, 524.5. NMR was consistent with product. 
Anal. Calcd. for C2eH3sN603F- 3 . 2 5 HCl : C, 52.46; H, 6.01; 
N, 13 .11 .- Found: C, 52.49; H, 6.23; N, 11.80. 



The product of Preparation 74 (2,00 g, 6.85 mmol) was 
combined with 10% palladium/carbon (1.80 g) and 
palladium/black (0.20 g) in tet rahydrof uran 75 mL) and 
the mixture shaken under hydrogen atmosphere (39 psi) in 



catalyst was removed by filtration through celite and the 
amine/tetrahydrof uran solution was immediately combined 
with 1, 3-dicyclohexylcarbodiimide(l .41 g, 6.85 mmol), 1- 
hydror/benzotriazole mono-hydrate (0.93 g, 6.85 mmol), 
the product of Preparation Ij (2.60 g, 6.84 mmol) and 
additional tet rahydrof uran (75 mL) . After stirring 



Preparation 7 5 




a Parr apparatus . 



After reduction was complete, the 
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overnight at ambient temperature, the mixture was 
concentrated and the residue slurried in ethyl acetate. 
The filtrate was concentrated and the residue purified by- 
flash chromatography { silica gel, chlorof orm/methanol ) to 
provide 3.65 g (85%) of the desired product as a tan. 
solid: ESMS: (M+H)* 625.4. 'h NMR was consistent with 
product. .Anal. Calcd. for C32H41M6OG * 0 . 0 3 chloroform: C, 
61.17; H, 6.60; N, 13,34. Found: C, 61.25; H, 6.90; 
12 . 69 . 

Excunple 3 6 




To a solution of the product of Preparation 75 (3.30 g, 
5.3 mmol) stirring in dichloromethane (30 mL) at room 
temperature was added trif louroacet ic acid (10 m) . After 
3 h, the mixture was concentrated and the residue treated 
with excess aqueous sodium bicarbonate. The resulting 
mixture was extracted with ethyl acetate and the combined 
organic extracts were washed with IN aqueous sodium 
-hydroxide — dr ied- -ov^e r__sod i.um._su l^.a.t_e_,_ _and,_ c^nce_nt ra_tecL_ 
The residue was purified by flash chromatography (silica 
gel, chlorof orm/methanol ) to provide 1.40 g (51%) of the 
desired product as a light tan solid: ESMS: (M-fH) ' 525.3. 

NMR was consistent with product. Anal. Calcd. for 
C27H37N604F'l . 3 methanol: C, 60.03 ; H, 6.80; N, 14.84. 
Found: C, 60.19; H, 6.81; N, 14.56. The isomeric 
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mixture (3.20 g) was separated as pre\Aiously described in 
Example 7 to give 1.57 g of isomer 1 (tn = 7.57 min) and 
0.88 g of isomer 2 (tp. = 10.43 min). For isomer 2, 0.88 g 
(1.68 mmol) was dissolved in ethyl acetate and treated' 
with a saturated solution of hydrochloric acid in diethyl 
ether. The resulting mixture was concentrated, washed 
with diethyl ether to give 0.97 g of the desired product: 
ESMS: (M+H)^ 525.4, 526.7. NMR was consistent with 

product. Anal, Calcd. for C2sH33N604F-2 . 75 HCl : C, 51.73; 
H, 6.07; 13.41. Found: C, 51.62; H, 5.74; N, 13.34. 



Preparation 7 6 




Reaction of 4 -ethoxypheny lacet ic acid (23.5 g, 130 mmol) 
and p-toluenesulf onic acid (4.0 g, 21 mmol) in absolute 
ethanol (150 mL) as described in Preparation 1 gave 23.2 
g (86%) of the desired product as a colorless oil: 'H-^WMR 
(d, DMSO) 1.17 (t, J := 7.2 Hz, 3H), 1.31 (t, J = 7.2 Hz, 
3H) , 3.56 (s, 2H) , 3.99 (q, J = 7.2 Hz, 2H), 4.05 (q, J ^ 
7,2 Hz, 2H), 6.85 (d, J = 8.7 Hz, 2H) , 7.14 (d, J = 8.7 
Hz, 2H) ; MS (ion spray) 209 (M+1); Anal. Calc'd tor 
CioHie;03: C, 69.21; H, 7.74. Found: C, 68,91; H, 7.55. 
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Preparation 77 




To a solution of the product of Preparation 76 (53 255 
mmol) stirring in carbon tetrachloride (600 mh) at room 
temperature was added 46.6 g (262 mmol) or N- 
bromosuccinimide and 3.0 g (18.3 mmol) of 2 , 2 ' -azobis ( 2 - 
methylpropionitrile) . The resulting reaction mixture was 
heated to reflux. After 3.5 h, the solution was cooled 
to room temperarure, filtered and concentrated. The 
resulting oil was chromatographed on silica gel using 
chloroform as eluant to afford 70.9 g (97%) of the 
desired product as a colorless oil: ^H-NMR (d, DMSO) 1.17 
(t, J - 7.2 Hz, 3H) , 1.25-1.35 (m, 3H), 4.00-4.10 (m, 
2H) , 4.13-4.25 (m, 2K) , 5.86 (s, IH) , 6.92 (d, J = 8.7 
Hz, 2H), 7.47 (d, J = 9.0 Hz, 2H) ; MS (FD) 287, 289 (M+). 

Preparation 7 8 



o 

/ 




Reaction of the product of Preparation 77 (11.4 g, 
mmol), 4-nitroimidazole (4.5 g, 40 mmol) and potasoiMm 
carbonate (16.6 g, 120 mmol) in dimethyl formamide 
mL) as described in Preparation 3 gave 5.47 g (43Vj) .jr. 
the desired product as a yellow oil: 'H-NMR (d, DMSO) I.IS 
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(t, J = 7.2 Hz, 3H) , 1.29 (t, J = 7.2 Hz, 3H), 4.03 (q, J 
= -7.2 Hz, 2H) , 4.23 (q, J - 7.2 Hz, 2H), 6.54 (s, IH) , 
6.70 (d, J = 8,7 Hz, 2H) , 7.42 (d, J = 8,7 Hz, 2H), 7.90 

(s, IH) , 8.34 (s, IH); MS (ion spray) -320.2 (M+1); Anal. 
Calc'd for dzMnN-xOs: C, 56,42; H, 5,37; N, 13.16. Found: 
C, 56.29; H, 5.17; N, 13.15, 



Reduction of the product of Preparation 78 (9.6 g, 30 
mmol) with 10% palladium on carbon (7.0 g) in 
tetrahydrof uran (100 mL) followed by coupling with the 
product of Preparation Id (11.5 g, 30 mmol), 1- 
hydroxybenzotriazole (4.5 g, 33 mmol) and l-(3- 
dimethylaminopropyl) -3-ethyicarbodiimide (6.8 g, 33 mmol) 
as described in Preparation 4 gave 9.9 g (50%) of the 
desired product as a tan foam: ^H-NMR (d, DMSO) 1.17 (t, J 
= 7.2 Hz, 3H), 1.25-1.40 (m, 18H), 3.58 {m, IH), 3.70 (m, 
IH), 4.02 (q, J = 7.2 Hz, 2H) , 4.20 (q, J = 7.2 Hz, 2H), 
4.44- (d, J = 3.4 Hz, 2H), 4.60 (m, IH), 6.33 (s, iH), 
6.95 (d, J = 8.7 Hz, 2H), 7.15-7.35 (m, 9H), 7.43 (m, 
IH), 7.51 (m, IH), 10.2 (br s, IH); MS (ion spray) 652.4 
(M+1); Anal. Calc'd for CT.1H4-.NrOs: C, 62.66; H, 6.96; N, 
10.74. Found: C, 62.92; H, 7.00; N, 10.98. 



Preparation 7 9 
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Preparation 80 




Reaction of the product of Preparation SO (9.7 g, 15.0 
mmol) and lithium hydroxide (0.42 g, 18.0 mmol) in 
dioxane (200 mL) and water (100 mL) as described in 
Preparation 5 gave 9,4 g (100%) of the desired product as 
a tan foam: ^H-NMR (d, DMSO) 1.25-1.40 (m, IBH), 3,60 (m, 
IH) , 3.68 (m, IH) , 4.02 (q, J = 7.2 Hz, 2H), 4.44 (d, J - 
3.0 Hz, 2H), 4.60 (m, IH) , 6.19 (m, IH), 6.95 (d, J = 8.7 
Hz, 2H) , 7.28-7.35 (m, 9H), 7.40 (m, IH), 7.51 (s, IH) , 
10.2 (br s, IH) , 13.5 (br s, IH) ; MS (ion spray) 624.5 
(M+l); Anal. Calc'd for C43H,iN.30^v : C, 61.62; H, 6.63; N, 
11.23. Found: C, 61.58; H, 6.92; N, 10.99. 
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Preparation 81 




Reaction of the product of Preparation 80 (7.43 g, 12.0 
mmol), 4-methylpiperidine {1,42 mL, 12,0 mmol), 1- 
hydroxybenzotriazole (1.78 g, 13.2 mmol) and l-(3- 
dimethylaminopropyl) -3 -ethylcarbodiimide (2.72 g, 13 .2 
mmol) in dimethyl formamide (100 mL) as described in 
Preparation 6 gave 6.4 g (76%) of the desired product as 
a tan foam: ^H-bJMR (d, DMSO) 0.74 (d, J - 6.4 Hz, 1.5 H) , 
0.87 (d, J = 6.0 Hz, 1.5H), 1.05 (m, IH), 1.25-1.40 (m, 
18H), 1.50-1.70 (m, 3H), 2.55-2.70 (m, 2H), 3.00 (m, IH), 
3.57 (m, lH), 3.65-3.85 (m, 2H) , 4.00-4.20 (m, 2H) , 4.38 
(m, IH) , 4.44 (d, J = 3.4 Hz, 2H) , 4.60 (m, IH) , 6.61 (d, 
J = 12.0 Hz, IH), 6.95-7.00 (m, 2H) , 7.15-7.20 (m, 2H-) , 
7.20-7.45 (m, 9H) , 10.15 (br s, IH) ; MS (ion spray) 705.5 
(M+1); Anal. Calc'd for C3aH52N607 : C, 64.75; H, 7.44; N, 
11.92. Found: C, 64.59; H, 7.21; N, 11.87. 
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Example 37 and 38 




2HCI 



Reaction of the product of Preparation 81 (6.4, 9.1 mmol) 
and trif iuoroacetic acid (10 mL) in dichloromethane (25 
mL) as described in Example 1 gave 4.71 g (77%) of the 
desired mixture of dias tereomers as a tan foam. 
Resolution of the dias tereomers (2.4 g) by HPLC (Kromsil 
CHI-DMP chiral stationary phase, 3A 

alcohol/dimethylethylamine/heptane) provided 200 mg (8 %) 
of isomer 1 and 0.8 g (31 %) of isomer 2, both isolated 
as white solids after acidification with hydrochloric 
acid as described in Example 7: 

Example 37. (Isomer 1) ^H-NMR (d, DMSO) 0.74 (d, J - 6.4 
Hz, 1.5H), 0.88 (d, J = 6.0 Hz, 1.5H), 1.20 (m, IH) , 1.31 
(t, J = 6.8 Hz, 3H) , 1.45-1.70 (m, 8H), 2.60-2.70- (m, 
2H) , 3.05 (m, IH) , 3,65-3.80 (m, 3H) , 4.00-4.20 (m, 3H) , 
4.37 (m, IH), 4.52 (s, 2H) , 4.75 (m, IH) , 6.80 (d, J = 
13.2 Hz, IH), 6.95-7.05 (m, 2H) , 7.25-7.40 (m, 9H) , 7.92 
(br s, IH) , 8.20-8.30 (m, 3H) , 8.53 (d, J = 7.2 Hz, IH) , 

-1-0 . 9 -fbr^-s-, -1-H)~;_t-K 9-^1-7 -mi-n-~MS --{-ion— sp-ray-^)--605 --(-M+1^^ 

Anal. Calc'd for C33H4-3N.O^■ 2HC1 ' 0 . 1 CHC13 : C, 58.45; H, 
6.74; N, 12.74. Found: C, 58.64; H, 6.77; N, 12.36. 
Example 38. (Isomer 2) 'h-NMR (d, DMSO) 0.74 (d, J = 6.4 
Hz, 1.5H), 0.88 (d, J = 6.0 Hz,,1.5H), 1.20 (m, IH) , 1.31 
(t, J =: 6.8 Hz, 3H), 1.4-:^1.7n (m, 8H) , 2.60-2.70 (m, 
2H) , 3.05 (m, IH) , 3.65-3.8(: (m, 3H), 4.00-4.20 (m, 3H) , 
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4.37 (rn, IH) , 4.52 (s, 2H) , 4.75 {m, IH), 6.80 (d, J - 
13.2 Hz, IH), 6.95-7.05 {m, 2H), 7.25-7.40 (m, 7.92 
(br 3, IH) , 8,20-8.30 (m, 3H), 8,53 { d , J = 7.2 Hz, IH), 
10.9 (br s, IH) ; tR = 12.68 min; MS (ion spray) 605 (M+1); 
Anal. Calc'd for Ci-iH^MN^^O^/HCi : C, 59.35; H, 6.85; N, 
12.98. Found: C, 59.62; H, 7.01; N, 12.71. 



Preparation 82 




O 



Reaction of the product of Preparation 80 (0.9 g, 1.5 
mmol), dimethylamine hydrochloride (0.13 g, 1.5 mmol), 
triethylamine (0.23 mL, 1.65 mmol), 1- 

hydroxybenzotriazole (0.23 g, 1.65 nmol) and l-(3- 
dimethylaminopropyl ) -3 -ethylcarbodiimide (0.34 g, 1.65 
mmol) in dimethyl formamide (50 mL) as described in 
Preparation 6 gave 0.46 g (47%) of the desired product as 
a tan foam: 'H-NMR (d, DMSO) 1.25-1.35 (m, 18H) , 2.90 (m, 
6H) , 3.57 (m, IH) , 3.67 (m, IH), 4.03 (q, J = 7.2 Hz, 
2H) , 4.43-4,47 (m, 2H), 4.57 (m, IH) , 6.55 (m, IH) , 6.97 
(d, J = 8.7 Hz, 2H) , 7.15-7.45 (m, llH), 10.16 (br s, 
IH) ; MS (ion spray) 651.4 (M+1); Anal. Calc'd for 
C3-iH4GN607: C, 62.75; H, 7.13; N, 12.91. Found: C, 62.55; 
H, 6.84; N, 12.84. 
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Examples 3 9 and 40 




2HCI 



O 



Reaction of the product of Preparation 82 (0.44 g, 0.68 
mmoDand trif luoroacetic acid (2 mL) in dichloromethane 
(6 mL) as described in Example 1 gave 0.19 g (45%) of the 
desired product as a tan foam. Resolution of the 
diastereomers (90 mg, 0.14 mmol) by HPLC (Kromsil CHI-DMP 
chiral stationary phase, 3A alcohol /dimethylethylamine 
/heptane) provided 50 mg (50 %) of isomer 1 and 27 mg (21 
%) of isomer 2, both isolated as white solids after 
acidification with hydrochloric acid as described in 
Example 7 : 

Example 39. (isomer 1): 'h-NMR (d, DMSO) 1.32 (t, J = 6.8 
Hz, 3H) , 1.50 (s, 6H), 2.86 (s, 3H) , 2.90 (s, 3H) , 3.70- 
3.80 (m, 2H), 4.03 (q, J ^ 7.2 Hz, 2H) , 4.52 (s, 2H), 
4.75 (m, IH) , 5.76 (s, IH) , 7.00 (d, J = 8.7 Hz, 2H) , 
7.25-7.40 (m, 9H), 8.06 (m, IH) , 8.20-8.30 (m, 3H) , 8.52- 
8.60 (m, IH) , 11.00 (br s, IH) ; ts = 7.70 min; MS (high 
res) calc'd for C29H3.:,N605 : 551.2 982. Found: 551.2 987. 

AnaJ^. Ca 1 c _' d f Q r_._ Czs H3 sNcQs •.2_.3 HCllO .. 3_e t hy 1^ . a c e t a-t e : _.C-,- 

54.88; H, 6.51; N, 12.72. Found: C, 54.70; H, 6.49; N, 
12 .43 . 

Example 40. (isomer 2): 'h-NMR (d, DMSO) 1.32 (t, J - 6.8 
Hz, 3H) , 1.50 (s, 6H), 2.86 (s, 3H), 2.90 (s, 3H) , 3.70- 
3.80 (m, 2H) , 4.03 (q, J = 7.2 Hz, 2H) , 4.52 (s, 2H) , 
4.75 (m, IH) , 6.76 (s, IH) , 7.00 (d, J = 8.7 Hz, 2H) , 
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7.25-7.^0 (m, 9H), 8.06 (m, IH) , 8.20-8.30 (m, 3H), 8.52- 
8.60 (m, IH), 11.00 (br 3. IH) ; tR = 9.09 min; MS (high 



res) calc'd for CogH^c.NGO:, : 551.2982, 
Anal. Calc'd for C29H3^N60'32 .HCIO . 3 
55.18; H, 6.53; N, 12.79. Found: C, 
12 . 54 . 

Preparation 83 



Found: 551.2976, 
ethyl acetate: C, 
55.01; H, 6.33; N, 




Reaction of the product of Preparation 80 (0.9 1.5 
minol), pyrrolidine (0.13 mL, 1.5 mmol), 1- 
hydroxybenzotriazole (0.23 g, 1.65 mmol) and l-(3^- 
dimethylaminopropyl ) -3 -ethy Icarbodiimide (0.34 g, 1.65 
mmol) in dimethyl formamide (40 mL) as described in 
Preparation 6 gave 0.7 g (74%) of the desired product as 
a tan foam: 'H-NMR (d, DMSO) 1.25-1.40 (m, 18H), 1.70-1.90 
(m, 4H) , 2.95 (m, IH), 3.30-3.40 (m, 2H) , 3.55-3.70 (m, 
3H), 4.03 (q, J = 7.2 Hz, 2H) , 4.44 (d, J = 3.4 Hz, 2H), 
4.57 (m, IH) , 6.34 (s, IH), 6.97 (d, J - 8. 7. Hz, 2H), 
7.20-7.35 (m, 9H) , 7.40-7.45 (m, 2H) , 10.15 (br s, IH) ; 
MS (ion spray) 677.6 (M+1); Anal. Calc'd for 
C36H48N6O7-0 . 2H2O : C, 63.55; H, 7.17; N, 12.35. Found: C, 
63.32; H, 6.96; N, 12.24. 
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Example 41 




2HCI 



O 



Reaction of the product of Preparation 83 (0.59 g, 0.9 
nunol) and trif luoroacetic acid (2 mL) in dichloromethane 

(6 mL) as described in Example 1 gave 0.36 g (64%) of 
the desired product as a mixture of isomers: ^H-bJMR (d, 
DMSO) 1.32 (t, J = 6.8 Hz, 3H) , 1.45-1.60 (m, 6H) , 1.65- 
1.90 (m, 4H) , 2.90 (m, IH), 3.25-3.45 (m, 2H), 3.65-3.75 

(m, 3H) , 4.02 (q, J = 6.8 Hz, 2H) , 4.45-4.55 (m, 2H) , 
4.70-4.80 (m, IH) , 5.54 (s, IH), 6.98 (d, J = 8.7 Hz, 
2H), 7.20-7.40 (m, 9H) , 8.05 (m, IH), 8.20-8.30 (m, 3H) , 
8.54 (d, J = 7.2 Hz, IH), 10.95 (br s, IH); MS (high res) 
calc'd for C11H41N6O5: 577.3138. Found: 577.3132. Anal. 
Calc'd for CmHaoNftOs^HCl : C, 57.32; H, 6.52; N, 12.94. 
Found: C, 57.46; H, 6.59; N, 12.91. 



Preparation 84 




Reaction of 4-butyloxyphenylacetic acid (10,0 g, 48 mmoi) 
and p-toluenesulfonic acid (2.5 g, 13.mmol) in absolute 
ethanol (100 mL) as described in Preparation 1 gave 
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il.04 g (98%) of the desired product as a colorless ox.l : 
'H-NMR (d, DMSO) 0.94 (t, J - 7.4 Hz, 3H), 1.18 (t, J - 
7.0 Hz, 3H), 1.40-1.50 (m, 2H) , 1.60-1.80 (m, 2H), 3.57 
(s, 2H) , 3.93 (q, J = 6.5 Hz, 2H) , 4.08 (q, J - 7.3 Hz, 
2H) , 6.86 (d, J = 8,4 Hz, 2H) , 7.15 (d, J = 8.4 Hz, 2H) ; 
MS (ion spray) 237 (M+1) ; Anal, Calc'd for C14H.0O3: C, 
71.16; H, 8.53. Found: C, 71.33; H, 8.55. 



To a solution of the product of Preparation 84, 6.0 g (2-:> 
mmol) in 100 mL of carbon tetrachloride was added 4.7 g 
(25.8 mmol) of N-bromosuccinimide and 0.6 g of 2,2'- 
azobis ( 2 -methylpropionitrile) . The reaction mixture -vas 
heated to reflux. After 3.5 h, the mixture was cooled t:o 
room temperature, filtered and concentrated. Tlit:- 
resulting oil was purified by flash chromatography 
(silica gel, 3% methanol /chloroform) to proved 6.9 g 
(88%) of the desired product as a colorless oil: ^H-hR-lR 
(d, DMSO) 0.93 (t, J = 7.35 H, 3H), 1.20 (t, J = 7.2 H:;., 
3H) , 1.40-1.50 (m, 2H), 1.60-1.80 (m, 2H) , 3.95-4.05 in., 
2H) , 4.10-4.15 (m, 2H), 5.87 (s, IH) , 6.93 (d, J = . 7 
Hz, 2H) , 7.45 (d, J = 8.7 Hz, 2H); MS (FD) 314, 316 (M-;; 
Anal. Calc'd for CMHv:^BrO:r 0 . 5CHC1. : C, 52.54; H, 
Found: C, 52,35; H, 5.84. 



Preparation 85 




O 
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Preparation 86 



o 

/ 



0 = N* 




Reaction of the product of Preparation 85(5.82 g, 19.0 
mmol), 4-nitroimidazole (2.1 g, 19.0 mmol) and potassium 
carbonate (8.0 g, 57 mmol) in dimethyl formamide (150 mL) 
as described in Preparation 3 gave 3.5 g (53%) of the 
desired product as a yellow oil; ^H-NMR (d, DMSO) 0.93 
(t, J = 7,3 Hz, 3H), 1.19 (t, J = 7.0 Hz, 3H), 1.35-1.50 
(m, 2H) , 1.60-1.80 (m, 2H) , 3.92-4,06 (m, 2H) , 4.20-4.30 
(m, 2H) , 6.56 (s, IH), 6.99 (d, J = 8.6 Hz, 2H), 7.44 (d, 
J - 8.6 Hz, 2H), 7.92 (s, IH) , 8.37 (s, IH); MS (ion 
spray) 348.3 (M+l); Anal. Calc'd for Ci7H:,iN305 : C, 58.76; 
H, 6.09; N, 12.10. Found: C, 59.08; H, 6.21; N, 12.19. 



Preparation 87 




Reduction of the product of Preparation 86 (1.5 g,-4.> 
mmol) with 10% palladium on carbon (0.8g) in 
tetrahydrof uran (40 mL) followed by coupling with the 
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product of Preparation Id (1.64 g, 4.3 mmol), 1- 
hydro:<ybenzotriazole (0.7 g, 4.7 mmol) and l-(3- 
dimethylaminopropyl ) -3 -ethylcarbodiimide (1.04 g, 4.7 
mmol) as described in Preparation 4 gave 1.1 g (38%) of 
the desired product as a tan foam: ^H-NMR (d, DMSO) 0.92 
(t, .J = 7.5 Hz, 3H) , 1.18 (t, J = 7.2 Hz, 3H), 1.25-1.40 
(m, 15H) , 1.40-1.50 (m, 2H) , 1.60-1.75 (m, 2H), 3.60 (m, 
IH) , 3.70 (m, IH), 3.95-4.00 (m, 2H) , 4.20-4.25 (m, 2H) , 
4.45-4.48 (m, 2H) , 4.57 (m, IH) , 6.35 (s, IH), 6.97 (t, J 
= 9.0 Hz, 2H) , 7.15-7.35 (m, 9H) , 7.40 (m, IH) , 7.50 (s, 
IH) , 10.20 (br s, IH); MS (ion spray) 680.5 (M+1); Anal. 
Calc'd for C3,:.H.,9Nr,0>! : C, 63.61; H, 7.27; N, 10.30. Found: 
C, 63.53; H, 6.99; N, 10.54. 



Reaction of the product of Preparation 87 (1.1 g, 1.6 
mmol) and lithium hydroxide (0.5 g, 1.92 mmol) in dioxane 
(50 mL) and water (25 mL) as described in Preparation 5 
gave 1.04 g (100%) of the desired product as a tan foam: 
'h-NMR (d, DMSO) 0.95 (t, J = 7.5 Hz, 3H), 1.25-1.35 (m, 
15H) , 1.35-1.50 (m, 2H), 1.65-1.75 (m, 2H), 3.57 (m, IH) , 
3.65 (m, IH) , 3.95 (t, J = 6.4 Hz, 2H), 4.57 (m, IH), 
6.19 (d, J = 1.5 Hz, 2H) , 6.20 (s, IH), 6.96 (d, J = 8.7 
Hz, 2H) ,■ 7.10-7.35 (m, 9H) , 7.40 (m, IH) , 7.50 (s, HI), 
10-20 (br s, IH) , 13.45 (br s, IH) ; MS (ion spray) 652.5 



Preparation 88 




O 
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(M+l); Anal. Calc'd for Cr^H.^.N^Oe: C. 62.66; H, 6.96; N, 
10.75. Found: C, 62.45; H, 7.07; N, 10.72. 



Preparation 89 




Reaction of the product of Preparation 88 (1.0 g, 1.6 
mmol) , 4-methylpiperidine (0.19 mL, 1.6 mmol), 1- 
hydroxybenzotriazole (0.24 g, 1.8 mmol) and l-(3- 
dimethylaminopropyl ) -3-ethylcarbodiimide (0.35 g, 1.8 
mmol) in dimethyl formamide (60 mL) as described in 
Preparation 6 gave 0.57 g (48%). of the desired product 
as a tan foam: ^H-NMR (d, DMSO) 0.75 (d, J = 6.0 Hz, IH) , 
0.85-0.95 (m, 6H) , 1.25-1.40 (m, 15H) , 1.40-1.75 (m, 7H), 
2.55-2.75 (m, 2H) , 3.00 (m, IH) , 3.55 (m, IH), 3.60-3.85 
(m, 2H) , 3.95-4.00 (m, 2H) , 4.60 (m, IH), 4.85-4.98 (m, 
3H) , 6.97 (d, J = 8.7 Hz, IH) , 6.90-7.00 (m, 2H), 7.15 
(m, IH) , 7.20-7.45 (m, lOH) , 10.15 (br s, IH) ; MS (ion 
spray) 733.5 (M+1); Anal. Calc'd for C4oH56Nf,07 : C, 65.55; 
H, 7.70; N, 11.47. Found: C, 65.44; H, 7.49; M, 11.59. 
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Examples 42 and 4 3 




Reaction of the product of Preparation 89 (0.55 0.75 
mmol) and trif luoroacetic acid (2 mL) in dichloromethane 
(6 mL) as described in Example 1 gave 0.4 g (75%) of the 
desired product as a mixture diastereomers . This material 
was resolved by HPLC (Kromsii CHI-DMP chiral stationary 
phase, 3A alcohol /dimethylethy lamine/heptane ) to provide 
the desired diastereomers, both isolated as white solids^ 
after acidification with hydrochloric acid as described 
in Example 7 : 

Example 42 . (isomer 1): ^H-NMR (d, DMSO) 0.75 (d, J = 6.4 
Hz, IH) , 0.85-1.00 (m, 5H) , 1,25-1.40 (m, 2H) , 1.40-1.50 
(m, 2H) , 1.50-1.60 (m, 6H), 1.60-1.75 (m, 4H) , 2.60=2.70 
(m, 2H) , 3.00 (m, IH) , 3.60-3.75 (m, 3H) , 3.95-4.00 (m, 
2H), 4.52 (s, 2H) , 4.75 (m, IH) , 4.88 (m, IH) , 6.89 (d, J 
= 14 Hz, IH), 7.00-7.05 (m, 2H) , 7.20-7.40 (m, 9H) , 8.10 
(m, IH) , 8.20-8.30 (m, 3H) , 8.60 (m, IH) , 11.02 (br s, 
IH) ; tR = 5.90 min; MS (high res) calc'd for CisH^^NeOs: 
633.3764. Found: 633.3768. Anal. Calc'd for 

C35H48N605'2 , 3HC1 : C, 58.66; H/ 7.07; N, 11.73. Found: C, 
58.59; H, 6.99; N, 11.46. 

Example 43. (isomer 2): ^H-NMR (d, DMSO) 0.75 (d, J = 6.4 
Hz, IH), 0.85-1.00 (m, 5H), 1.25-1.40 (m, 2H), 1.40-1.50 
(m, 2H) , 1.50-1. 60- (m, 6H), 1.60-1.75 (m, 4H), 2.60=2.70 
(m, 2H) , 3.00 (m, IH) , 3.60-3.75 (m, 3H) , 3.95-4.00 (m, 
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2H) , 4.52 (s, 2H), 4.75 {m, IH) , 4.88 (rn, IH), 6.89 (ci, J 
= 14 Hx, IH), 7.00-7.05 (m, 2H), 7.20-7.40 (rn, 9H) , 8.10 
(m, IH) , 8.20-8.30 (m, 3H) , 8.60 (m, IH) , 11.02 (br s, 
IH) ; tR = 7.47 min; MS (high res) caic'd for C35H49N6O5: 
633.3764. Found: 633.3762. Anal. Caic'd for 

C3i.H4 9N<;05HCl : C. 59.57 ; H, 7.14; N, 11.91. Found: C, 
59.74; H, 7.30; N, 11.72. 



Preparation 90 
,0. 




Reaction of 4-phenoxyphenylacet ic acid (25,0 g, 110 mmol ) 
and p-toluenesulfonic acid (5.0 g, 26 mmol) in absolute 
ethanol (150 mL) as in described in Preparation 1 gave 
27,6 g (98%) of the desired product as a yellow oil: ^H- 
NMR (d, DMSO) I.IS (t, J = 7.2 Hz, 3H), 3.64 (s, 2H), 
4.08 (q, J = 7.2 Hz, 2H) , 6.90-7.00 (m, 4H), 7.13 (t, J = 
7.5 Hz, IH) , 7.23 (d, J = 8.7 Hz, 2H), 7.40 (t, J = 5.7 
Hz, 2H) ; MS (ion spray) 257,2 (M+1); Anal. Caic'd for 
CisHieO.: C, 74.98; H, 6.29. Found: C, 74.88; H, 6.31.* - 



Preparation 91 




Reaction of the product of Preparation 90 (10.0 g, 39.0 
mmol), N-bromosuccinimide (7.2 g, '40.2 mmol) and 48% HBr 
(4 drops) in carbon tetrachioride (40 mL) as described in 
Preparation 2 gave 11.9 q (92?:) of the desired product 
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as a colorless oil: ^P^-NMR (d, DMSO) 1.21 (t, J = 7.3 Hz, 
3H) , 4.15-4.30 (m, 2H) , 5.94 (s, IH) , 6.95-7.15 (in, 4H) , 
7.20 {m, IH), 7.40-7.50 (m, 2H), 7.52-7.70 (m, 2H) ; MS 
(FD) 334, 336 (M+); Anal. Calc'd for Cii;HisBrOi* 0 . 05CHC13 : 
C, 56.51; H, 4.45. Found: C, 56.85; H, 4.27. 

Preparation 92 




Reaction of the product of - Preparation 91 (10.9 g, 33.0 
mmol), 4-nitroimidazole (4,5 g, 39.6 mmol) and potassium 
carbonate (13.4 g, 99,0 mmol) in dimethyl formamide '( 150 
mL) as described in Preparation 3 gave 5.92 g (49%) of 
the desired product as a yellow oil: ^H-NMR (d, DMSOj 
1.17 (t, J = 6.8 Hz, 3H) , 4.25 (q, J = 7.2 Hz, 2H) , 6.60 
(s, IH), 7.00-7.10 (m, 4H), 7.17 (t, J - 7.2 Hz, IH) , 
7.43 (t, J = 6.0 Hz, 2H) , 7.53 (d, J = 6.8 Hz, 2H), 7.94 
(s, IH) , 8.41 (s, IH) ; MS (ion spray) 368.2 (M+1); Anal. 
Calc'd for Ci9Hi7N305" 0 . 15CHC13 : C, 59.30; H, 4.49; N, 
10.91. Found: C, 59,55; H, 4,73; N, 10.97. 
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Preparation 9 3 




Reaction of the product of Preparation 92 (1.58 (4.3 
mmol) with 10% palladium on carbon (0.8 g) in 
tetrahydrof uran (70 mL) followed by coupling with the 
product of Preparation Id (1.64 g, 4.3 mmol), 1- 
hydroxybenzotriazole ■ (0.7 g, 4.7 mmol) and l-(3- 
dimethylaminopropyl ) -3 -ethylcarbodiimide (1.04 g, 4.7 
mmol) as described in Preparation 4 gave 1.92 g (62%) of 
the desired product as a tan foam: ^H-NMR (d, DMSO) 1.20 

(t, J = 7.2 Hz, 3H), 1.25-1.35 (m, 15H) , 3.57 (m, IH) , 
3.70 (m, IH), 4.25 (q, J = 7.2 Hz, 2H) , 4.45-4.47 (m, 
2H) , 4,60 (m, IH) , 6.43 (s, IH), 7.00-7.10 (m, 4H), 7.20 

(m, IH) , 7.25-7.35 (m, 6H), 7.35-7.45 (m, 6H), 7,55 (s, 
IH) , 10.20 (br s, IH) ; MS (ion spray) 700.7 (M+1); Anal. 
Calc'd for C38H4SM5O8 : C, 65.22 ; H, 6.48; N, 10,01. Found: 
C, 65.12; H, 6.43; N, 9.87. 
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Preparat ion 94 




Reaction of the product of Preparation 93 (1.72 g, 2.5 
mmoi) and lithium hydroxide (0.07 g, 3.0 mmol) in dioxane 
(50 mL) and water (25 mL) as described in Preparation 5 
gave 1.68 g (100%) of the desired product as a tan foam: 
'h-NMR (d, DMSO) 1.25-1.40 (m, 15H), 3.60 (m, IH) , 3^70 
(m, IH) , 4.45-4.50 (m, 2H) , 4.57 (m, IH), 6.25 (s, IH) , 
7.00-7.07 (m, 4H) , 7.15-7.35 (m, 8H), 7.35-7.45 (m, 5R) , 
7.55 (s, IH), 10.20 (br IH), 13.55 (br s, IH) ; MS (ion 

spray) 672.6 (M^-l); Anal. Calc'd for C3bH,iNsOg: C, 64.37; 
H, 6.15; N, 10,43. Found: C, 64.56; H, 6.37; N, 10.23. 



Preparation 9 5 




Reaction of the product of Preparation 94 (0.45 g, 0.67 
mmol), pyrrolidine (0.07 mL, 0.67 mmol), 1- 
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hydro>:ybenzotriazole (0.1 g, 0.74 mmoi) and l-(3- 
dimethylaminopropyl ) -3 -ethylcarbodiimide (0 . 15 g, 0.74 
mmoDin dimethyl formamide (30 mL) as described in 
Preparation 6 gave 0,22 g (45%) of the desired product 
as a white foam: ^H-NMR (d, DMSO) 1,20-1.40 (m, 15H) , 
1.65-1.90 (m, 4H), 3.05 (m, IH) , 3.25-3.45 (m, 2H) , 3.55- 
3.75 (m, 3H) , 4.45-4.50 (m, 2H), 4 . 60 (m, IH), 6.43 (s, 
IH) , 7.05 (t, J = 8.7 Hz, 3H) , 7.20 (m, IH), 7.25-7.30 
(m, 7H) , 7.35-7.50 (m, 7H) , 10.20 (br s. IH); MS (ion 
spray) 725.7 (M+1); Anal. Calc'd for CoH.qNsOi : C, 66.28; 
H, 6.68; M, 11.59. Found: C, 66.42; H, 6.68; M, 11.59. 



Reaction of the product of Preparation 95 (0.22 g, 0.3 
mmol) and tri f luoroacet ic acid (2 mL) in dichloromethane 
(6 mL) as described in Example 1 gave 0.2 g (100%) of the 
desired mixture of isomers: ^H-NMR (d, DMSO) 1.45-1.55 (m, 

6 H-)-^l- : 7 0- l-r 9 0- 1 m , - -4-H-)-— 2" 9-5- -(tot - 1 Mr,— 3-.-2 5- 3" r4-5— ( m 7 " ^2 H )"; 

3.50-3.90 (m, 3H), 4.45-4.55 (m, 2H) , 4.75 (m, IH), 6.60 
(m, IH) , 7.00-(m, 3H), 7.20 (m, IH) , 7.25-7.50 (m, 12H) , 
7.98 (m, IH), 8.15-8.30 (m, 3H) , 8.52 (t, J = 7.6 Hz, 
IH) , 10.88 (br s, IH); MS (ion spray) 525.4 (M+1); Anal. 
Calc'd for C-isH4oN.,Oc,- 2HC1 ; 60.26; H, 6.07; N, 12.05. 

Found: C, 60.02; H, 6.01; 11.81. 



Example 44 
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Preparation 96 




Reaction of the product of Preparation 94 (0.6 g, 0.9 
mmol), 4-methyipiperidine (0.1 mL, 0.9 mmol), i- 
hydroxybenzotriazole (0.14 g, 1.0 mmol) and l-(3- 
dimethylaminopropyl ) -3 -ethylcarbodiimide (0.2 g, 1.0 
mmol) in dimethyl formamide .(30 mL) as described in 
Preparation 6 gave 0.4 g (59%) of the desired product as 
a white foam: ^H-NMR is consistent with structure; MS 
(ion spray) 753.5 (M-hl); Anal Calc'd for C42H^.2N607 : C, 
67.00; H, 6.96; N, 11.16. Found: C, 66.73; H, 6.91; M. 
11.04. 



Example 45 




Reaction of the product of Preparation 96 (0.34 g, U.-i^ 
mmol) and tri f luoroacet ic acid (2 mL) in dichloromeuhciMe 
(6 mL) as described in Example 1 gave 0.27 g (83%) of 



SUBSTITUTE SHEET (RULE 26) 



BNSOOCID: <WO 9908599A1J_> 



wo 99/08699 



rCT/US98/I7229 



216 

the desired mixture of isomers as a white solid: ^H-Nl^R 
is consistent with structure; MS (high res) calc'd for 
C-hHaz.NcOz^ : 653.3451. Found: 653.3446. 



Preparation 97 




Reaction of bipheny lacet ic acid {25,2 g, 119 mmol) and p- 
toluenesulf onic acid (3.3 g, 17 mmol) in absolute ethanoi 
(250 mL) as described in Preparation 1 gave 25,4 g (89%) 
of the desired product as a yellow oil: ^H-NMR is 
consistent with structure; MS (FD) 240.1 {M+); Anal. 
Calc'd for Ci,,Hi60'^: C, 79.97; H, 6.71. Found: C, 79.75; 
H, 6.59. 



Preparation 98 




Reaction of the product of Preparation 97 (18.0 g, 75.0 
mmol), N-bromosuccinimide (13.7 g, 77.25 mL) and 48% HBr 

(4 drops) in carbon tetrachloride (80 mL) as described in 

-Prepa^ra-t^ion— 2 -gave 2 2^ 6-~g— (-9 4 % ) -o-f— the -desi red--p reduec 

as a yellow oil: ^H-NMR is consistent with structure; MS 

(F^D) 318, 320 (M+); Anal. Calc'd i^- 

CicHisBrO^' 0 . 05Chydrochloric acid-j : C, 60.21; H, 4.'/;. 
Found: C, 59.50; H, 4.75. 
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Preparation 9 9 




To a slurr^^ of sodium hydride (2.42 g, 60.5 mmol) 
stirring in dimethyl formamide (200 mL) at room 
temperature was added 4 -ni t roimidazole (6.9 g, 60.5 
mmol). After 10 min, the product of Preparation 98 
(17.62 g, 55.0 mmol) was added. After 16 h, the reaction 
mixture was concentrated and the residue was slurried in 
ethyl acetate then filt ered . The resulting oil was 
partitioned between ethyl acetate and water then 
extracted with ethyl acetate. The combined organic 
extracts were washed with brine, dried over sodium 
sulfate, filtered and concentrated. The resulting oil 
was absorbed onto silica gel and purified by flash 
chromatography (silica gel, 30-50% ethyl acetat e/hexanes ) 
to yield 12.0 g (62%) of the desired product as a yellow 
viscous oil: ^H-NMR is consistent with structure; MS (FD) 
351 (M+) , 



Preparation 100 
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Reduction of the product of Preparation 99 (2.0 g, 5.8 
mmol) under a hydrogen atmosphere with' 10% palladium on 
carbon (0.8 g) and t et rahydrof uran (70 mL) followed by 
coupling v;ith the product of Preparation Id (2.2 g, 5.8 
mmol), l-hydroxybenzotriazole (0.86 g, 5.4 mmol) and 1- 
(3-dimethylaminopropyl) -3 -ethylcarbodiimide (1.3 g, 6.4 
mmol) as described in Preparation 4 gave 0.7 g (18%) of 
the desired product as a tan foam: ^H-NMR is consistent 
with structure; MS (FD) 683 {M+); Anal. Calc'd for 
C38H45NSO7: C, 66.75; H, 6.63; N, 10,34. Found: C, 66.79; 
H, 6.48; N, 10,32. 



Preparation 101 




Reaction of the product of Preparation 100 (0.7 g, 1,0 
mmol) and lithium hydroxide (0,03 g, 1.2 mmol) in dioxane 
(20 mL) and water (10 mL) as described in Preparation 5 
gave 0.66 g (100%) of the desired product as a tan foam: 
^H-NMR is consistent with structure; MS (FD) 656 (M+) ; 
Anal. Calc'd for C^cH.i^^Oi : C, 65.94; H, 6.30; 10.68. 
Found: C, 65.90; H, 6.37; N, 10.42. 
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Preparation 102 




Reaction of the product of Preparation 101 {0.7 g, 1.1 
mmol) withy 4 -methy Ipiper idine (0.13 mL, 1.1 mmol), 1- 
hydro:<ybenzotriazole (0.17 g, 1.2 mmol) and l-{3- 
dimethylaminopropyl) -3 -ethylcarbodiimide (0.25 g, 1.2 
mmol) in dimethylf ormamide (40 mL) as described in 
Preparation 6 gave 0.52 g (65%) of the desired product as 
a tan foam: 'H-NMR is consistent with structure; MS (FD) 
728.4 (M+) ; Anal. Calc'd for C37H.17F3Ne.O6: C, 60.98; H, 
6.50; N, 11.53. Found: C, 61.18; H, 6.35; N, 11.44. 



Examples 4 6 and 47 




Reaction of the product of; Preparation 102 (0.36 g, 0.49 
nunol) and tri f luoroacet ic acid (4 mL) in dichlorome thane 
(12 mL) as described in E.xanipLe 1 gave 0.3 g (88%) of the 
desired mixture of isomers. Resolution of the 
diastereomers (4 g, 3.6 .nun- 1 ) by HPLC (Kromsil CHI-DMP 
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chiral stationary phase, 3A alcohol /dimethylethyiamine 
/heptane eluant) provided provided 0.6 (16 %) of isomer 
1 and 0.5 mg (12 %) of isomer 2, both isolated as white 
solids after formation of their respective hydrochloride 
salts as described in Example 7 : 

Example 46. (isomer 1). 'H-NMR is consistent with 
structure; tR - 6 . 9 min; MS (ion spray) 637.4 (M+1); Anal. 
Calc'd for C37H4^N,0, " 2 . 5HC1 : C, 61.05; 6.44; N, 11.54. 

Found: C, 60.89; H, 6.53; N, 11.25. 

Example 47. (isomer 2) ^H-NMR is consistent with 
structure; tn = 9.2 min; MS (ion spray) 637.4 (M+1) ; Anal. 
Calc'd for C3VH44N6O, " 2 . 6HC1 : C, 60.75; H, 6.42; M, 11.49. 
Found: C, 60.67; H, 6.63; 11.18. 



Preparation 103 




Reaction of 3-f luorophenylacetic acid (15.0 g, 97.0 mmol) 
and p-toluenesulfonic acid (3.0 g, 16 mmol) in absolute 
ethanol as described in Preparation 1 gave 16.5 g (94%) 
of the desired product as a colorless oil: ^H-NMR is 
consistent with structure; MS (FD) 182 (M-f-); Anal. Calc'd 
for CioHiiFO',: C, 65.92; H, 6.09, Found: C, 64.94; H, 
5.99. 
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Reaction of the product of Preparation 103 (15.0 82 
mmol) , N-bromosuccinimide (15.0 g, 84.5 mmol) and 48% HBr 
(4 drops) in carbon tetrachloride (80 mL) as described in 
Preparation 2 gave 19.2 g (90%) of the desired product as 
a colorless oil: 'h-NMR is consistent with structure; MS 
(FD) 259, 261 (M+); Anal. Calc'd for CioHioBrFO.: C, 46.00; 
H, 3.86. Found: C, 45.71; H, 3,90. 

Preparation 10 5 

/ 




Reaction of the product of Preparation 104 (15.0 g, 58.0 
mmol), 4-nitroimidazole (7.8 g, 63.8 mmol) and sodium 
hydride {(2.8 g, 63.8 mmol) in dimethyl formamide (200 mL) 
as in- desribed in Preparation 3 gave 11.13 g (65%) of the 
desired product as a yellow oil: ^H-NMR is consistent 
with structure; MS (FD) 293 (M+); Anal. Calc'd for 
C13H12FN3O4: C, 53.24; H, 4.12; 14.33. Found: 53.12; 

H, 4.22; N, 14.47. 
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Preparation 106 




Reaction of the product of Preparation 105 (1.7 g, 5.8 
mmol) with 10% palladium on carbon (0.7 g) in 
tetrahydrof uran (40 mL) under a hydrogen atmosphere 
followed by coupling with the product of Preparation Id 
(2.2 g, 5.8 mmol), 1 -hydroxybenzot r iazole (0.86 g, 6.4 
mmol ) and 1- ( 3 -dimethy laminopropy 1 ) -3 -ethy Icarbodi imide 
(1.3 g, 6.4 mmol) as described in Preparation 4 gave 
2.05 g (60%) of the desired product as a yellow foam: ^H- 
MMR is consistent with structure; MS (FD) 625 (M+); Anal. 
Calc'd for C32H40FN5O7: C, 61.43; H, 6.44; 11.19. 
Found: C, 61.28; H, 6.64; N, 11.32. 



Preparation 106 




Reaction of the product of Preparation 104 (0.12 g, 3.2 
mmol) and lithium hydroxide (0.09 g, 3.84 mmol) in 
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dioxane (40 raL) and water (20 mL) as described in 
Preparation 5 gave 1.91 g (100%) of the desired product 
as a tan foam: ^H-NMR is consistent with, structure; MS 
(FD) 598 (M+); Anal. Calc'd for CjoHibFNsOv : C. 50.29; H, 
6.07; N, 11.72. Found: C, 60.21; H, 6.41; 11.06. 



Preparation 107 




Reaction of the product of Preparation 106 (0.7 g, 1.2 
mmol), 4 -methylpiperidine (0.14 mL, 1.2 mmol ) , 1- 
hydroxybenzotriazole (0.18 g, 1.3 mmol) and l-(3-' 
dimethylaminopropyl ) -3 -ethylcarbodiimide ( 0 . 27 g, 1.3 
mmol) in dimethyl formamide (100 mL) as described in 
Preparation 6 gave 0.52 g (64%) of the desired product 
as a white solid: ^H-MMR is consistent with structure; MS 
(FD) 678 (M+) ; Anal. Calc'd for C36H47FN6O6 : C, 63.70; 
6.98; 12.38. Found: C, 63.62; 7.10; N, 12.31, 
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Example 4 8 




2Ha 



Reaction of the product of Preparation 107 (0.51 g, 0.75 
mmol) and trif luoroacet ic acid (2 mL) in dichloromethane 
(6 mL) as described in Example 1 gave 0.24 g (49%) of the 
desired mixture of isomers as a yellow solid: ^H-NMR is 
consistent with structure; MS (FD) 578 (M+); Anal. Calc'd 
for C3iHv:,FN604-2 .7HC1 : C, 54.99; H, 6.21; M, 12.41. Found: 
C, 54.97; H, 6.23; N, 12.40. 



Preparation 108 




Reaction of the product of Preparation 106 (0.7 g, 1.2 
mmol), pyrrolidine (0.1 mL, 1.2 mmol), 1- 

hydrox^ybenzotriazole (0.18 g, 1.3 mmol) and l-(3- 
dimethylaminopropyl ) - 3 -ethy Icarbodi imide (0.27 g , 1:3 
mmol) in dimethyl formamide (40 mL) as desribed in 
Preparation 6 gave 0.54 g (69%) of the desired product 
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as a yellow foam: ^H-iSTMR is consistent with structure; MS 

(FD) 650 (M+); Anal. Calc'd for C:3.iH.nFN,-0,; " 0 . 2CHC13 : C, 

60.89; H, 6.45; N, 12.46. Found: C, 60.91; H, 6.39; M, 
12 .36 . 



Reaction of the product of Preparation 108 (0.4 g, 0,6 
mmol) and tri f luoroacet ic acid (2 mL) in dichloromethane 
(6 mL) as desribed in Example 1 gave 0.3 g (79%) of tlie 
desired mixture of isomers as a yellow solid: ^H-NI'^R is 
consistent with structure; MS (FD) 550 (M+); Anal. Calc'ci 
for C.9H3SFN6O./2 . 2HC1 : C, 55.21; H, 5.94; N, 13.32. Found: 
C, 55.07; H, 5.91; N, 12.53. 



Reaction of 2-f luorophenylacetic acid (15.0 g, 97.0 mir.r> 1 } 
and p-toluenesulf onic acid (2.8 g, 14.5 mmol) in absolu: • 
ethanol (100 mL) as described in Preparation 1 gave :7." 
g (96%) of the desired product as a colorless oil: 'h-NM[-. 
is consistent with structure; MS (FD) 182 (M+) . 



Example 49 




Preparation 109 
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Preparation 110 




Reaction of the product of Preparation 109 (15.0 g, 82 
mmol), N-bromosuccinimde (15.0 g, 84.5 mmol ) and 48% HBr 
(3 drops) in carbon tetrachloride (80 mL) as described in 
Preparation 2 gave 21 g (98%) of the desired product as a 
colorless oil: 'H-NMR is consistent with structure; MS 
(FD) 260 (M+) . 



Preparation 111 




Reaction of the product of Preparation 110 (15.0 g, 58 
mmol), 4-nitroimidazole (7.8 g, 63.8 mmol) and sodium 
hydride (2.8 g, 63.8 mmol) in dimethyl formamide (2 00 rnL) 
as described in Preparation 3 gave 11.36 g (67%) of t:lie 

"des i-r ed~ -pr oduc t- -as— a— wh-i t-e—s ol-i d-: -H- NMR~ i-s^ -consd-st o-n 

with structure; MS (FD) 293.1 (M-h); Anal. Calc'd tor 
CrjHi2FN304: C, 53.24; H, 4.12; N, 14.33. Found: C, 53.^1; 
H, 4.18; N, 14.11. 
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Preparation 112 




Reaction of the product of Preparation 111 (1.7 g, 5.8 
mmoi) with 10% palladium on carbon (0.7 g) in 
tetrahydrof uran (50 mL) under a hydrogen atmosphere 
followed by coupling with the product of Preparation Id 
(2.2 g, 5.8 mmol) , 1-hydroxybenzotriazole (0.86 g, 6.4 
mmol) and 1- ( 3 -dimethy laminopropy 1 ) -3 -ethylcarbodiimide 
(1.3 g, 6.4 mmol) as described in Preparation 4 gave 2.4 
g (67%) of the desired product as a tan foam: ^H-NMR is 
consistent with structure; MS (FD) 625 (M+); Anal. Calc'd 
for C32H4UFNSO7: C, 61.43; H, 6.44; N, 11.19. Found: C, 
61.51; H, 6.50; N, 11.34. 



Reaction of the product of Preparation 112 (2.35 g, 3.8 
mmol) and lithium hydroxide (0.1 4.6 mmol) in dioxane 



Preparation 113 




990e6g9A1 I > 
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(40 mL) and water (20 mL) as desribed in. Preparation 5 
gave 2.27 g (100%) of the desired product as a tan foam: 
^H-NMR is consistent with structure; MS (FD) 598 (M-f ) ; 
Anal, Calc'd for C30H36FNSO7 : C, 60.29; H, 6.07; 11.72. 
Found: C, 60.08; H, 6.28; M, 11.42. 

Preparation 114 




Reaction of the product of Preparation 113 (0.7 g, 1.2 
mmol) , 4-methylpiperidine (0.14 mL, 1.2 mmol), 1- 
hydroxybenzotriazole (0.18 g, 1.3 mmol) and l-(3- 
dimethylaminopropyl) -3-ethylcarbodiimide (0.27 .g, 1.3 
mmol) in dimethyl formamide (100 mL) as described in 
Preparation 6 gave 0.56 g (69%) of the desired product as 
a. tan foam: ^H-NMR is consistent with structure; MS (FD) 
678.2 (M+); Anal. Calc'd for C:^6H47FN606 : C, 63.70 ; H, 
6.98; N, 12.38. Found: 63.44; H, 7.05; N, 12.10. 



Example 50 




2HCI 
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Reaction of the product of Preparation 114 (0.53 g, 0.78 
mmol) and trif iuoroacet ic acid (4 mL) in dichloromet hane 
(12 mL) as described in Example 1 gave 0.38 g (75%) of 
the desired mixture of isomers as a yellov; solid: 'h-NMR 
is consistent with structure; MS (FD) 578 (M-f); Anal. 
Calc'd for C3iH3-:»FNf.04 " 2 . 2HC1 : C, 56.51; H, 6.30; N, 12.75. 
Found: C, 56.45; H, 6.10; N, 12.43. 



Preparation 115 




Reaction of the product of Preparation 113 (0.7 g, 1.2 
mmol), pyrrolidine (0.1 mL, 1.2 mmol), 1- 

hydroxybenzotriazole (0.18 g, 1,3 mmol) and l-(3~ 
dimethylaminopropyl ) -3 -ethy Icarbodiimide (0.27 g, 1.3 
mmol) in dimethylf ormamide (100 mL) as described in 
Preparation 6 gave 0.6 g (77%) of the desired product as 
a tan foam. ^H-NMR is consistent with structure; MS (FD) 
650 (M+); Anal. Calc'd for C34H43FN6O6: C, 62.75; H, 6.66; 
N, 12.91. Found: C, 62.53; H, 6.58; N, 12.71. 
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Example 51 




2HCI 



Reaction of the product of Preparation 115 {0.46 g, 0.7 
mmol) and trif luoroacetic acid (4 mL) indichioromethane 
(12 mL) as described in Example 1 gave 0.44 g (100%) of 
the desired mixture of isomers as a white foam: ^H-NMR is 
consistent with structure. MS (high res) calc'd for 
C29H36FN6O4: 551.2782. Found: C, 551.2779. Anal. Calc'd 
for C39H35.FN664*2HC1 : C, 55.86; H, 5.98; N, 13.48. Found: 
C, 56.09; H, 5.91; N, 13.44, 



Preparation 116 




Reaction of 3 -trif luoromethylphenylacet ic acid (15.0 g, 
73.4 mmol) and p- toluenesui f onic acid (3 g, 15.6 mmol) in 
_ajDsolut_e_et^ as described in Preparation 1 

gave 15.6 g (93%) of the desired product as a coForless" 
oil: ^H-NMR is consistent with structure; MS (FD) 232 
(M+); Anal. Calc'd for ChHmF.O-,: C, 56.90; 4.77. 
Found: C, 5 6.93; H, 4.65. 
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Preparation 117 




Reaction of the product of Preparation 116 (10.0 g, 44.0 
mmol), N-bromosuccinimide (8.0 g, 45.3 mmol) and 48% HBr 
(4 drops) in carbon tetrachloride (70 mL) , as desribed in 
Preparation 2 gave 11.2 g (82%) of the desired product as 
a colorless oil: ^H-NMR is consistent with structure; MS 
(FD) 264 (M+); Anal. Calc'd for CnHioBrF302 : C, 42.47; H, 
3.24. Found: C, 42.37; H, 3.26. 



Preparation 118 

o" 




Reaction of the product of Preparation 117 (11.2 g, 36.0 
mmol), 4-nitroimida2ole (4.9 g, 43.2 mmol) and sodium 
hydride (1.7 g, 43.2 mmol) in dimethyl formamide (180 mL) 
as described in Preparation 3 gave 6.22 g (50%) of the 
desired product as a yellow oil: ^H-NMR is consistent with 
structure; MS (FD) 343.1 {M-4-); Anal. Calc'd for 
Ci4Ht,F3N304 : C, 48.99; H, 3.52; N, 12.24. Found: 48.74; 
H, 3.63; N, 12.06. 
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Preparation 119 




Reaction of the product of Preparation 118 (2.0 g, 5.8 
mmol) with 10% palladium on carbon (0.6 g) in 
tetrahydrof uran (80 mL) under an atmosphere of hydrogen 
followed by coupling with the product of Preparation Id 
(2.2 g, 5.8 mmol), 1 -hydroxybenzot r iazole (0.86 g, 6.4 
mmol ) and 1- { 3 -dimethy laminopropy 1 ) - 3 -ethy Icarbodiimide 
(1.3 g, 6.4 mmol) as described in Preparation 4 gave 
1.82 g (47%) of the desired product as a tan foam: ^H-NMR 
is consistent with structure; MS (FD) 675.4 (M+); Anal. 
Calc'd for C^aH.oFnNsOv : C, 58.66; H, 5.97; N, 10.36. 
Found: C, 58.67; H, 5.87; 10.51. 



Preparation 120 




Reaction of the product of Preparation 120 (1.67 g, 2.5 
mmol) and lithium hydroxide (0.07 g, 2.8 mmol) in dioxane 
(40 mL) and water (20 mL) as described in Preparation 5 
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gave 1.60 g (99%) of the desired product as a yellow 
foam: ^H-NMR is consistent with structure; MS (FD) 
648 (M+); Anal. Calc'd for C3iH3gF3N^07 : C. 57.49; 5.60; 
N, 10.81. Found: C, 57.52; H, 5.62; M, 10.75. 



Preparation 121 




Reaction of the product of Preparation 120 (0.6 g, 0.93 
mmol), 4 -methylpiperidine (0.11 mL , 0.93 mmol), 1- 
hydroxybenzotriazole. (0.13 g, 1.02 mmol) and l-(3-- 
dimethylaminopropyl ) -3 -ethylcarbodiimide (0.12 g, 1.02 
mmol) in dimethyl formamide (40 mL) as described in 
Preparation 6 gave 0.55 g (81%) of the desired product as 
a tan foam: 'H-NMR is consistent with structure; MS (FD) 
728.9 (M+} ; Anal. Calc'd for CiwH.vFiNoO^ : C, 60.98; H, 
6.50; N, 11.53. Found: C, 60.81; H, 6.57; N, 11.69. 



Example 52 




2HCI 
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Reaction of the product of Preparation 121 (0.5 g, 0.68 
mmol) and t ri f iuoroacet ic acid (2 mL) in dichioromethane 
(6 mL) as described in Example 1 gave 0.33 g (69%) of the 
desired mixture of isomers as a yellow solid: ^H-NMR is 
consistent with structure; MS (ion spray) 628.8 (M+1); 
Anal. Calc'd for C:,2H39F3N60^ 2 . 3HC1 : C, 53.94; H, 5,84; N, 
11.79. Found: C, 53,89; H, 5.92; N, 11.65. 



Preparation 122 




Reaction of 3 - trif luoromethylpheny lacet ic acid (15.0 g, 
73,4 mmol) and p- toluenesul f onic acid' (2.8 g, 14.5 
mmol) in absolute ethanol (200 mL) as described in 
Preparation 1 gave 16.11 g (94%) of the desired product 
as a colorless oil: IH-NMR is consistent with structure; 
MS (FD) 232 (M+) . Anal. Calc'd for CnHnF302: C, 56.90; 
H, 4.77. Found: C, 56.64; H, 4.90. 



Preparation 123 




Reaction of the product of Preparation 122 (15,0 g, 65 
mmol), N-bromosuccinimide (11.9 g, 67.0 mmol) and 48% HBr 
(4 drops) in carbon tetrachloride (80 mL) as described in 
Preparation 2 gave 17.1 g (85%) of the desired product as 
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a colorless oil : 



H-NMR is consistent with structure; MS 



(FD) 311, 313 (M+) . 



Preparation 124 



o 



/ 




Reaction of the product of Preparation 123 (15.0 g, 48.0 
mmol), 4-nitroimidazole (6.0 g, 52.8 mmol) and sodium 
hydride (2.1 g, 52.8 mmol) in dimethyl formamide (200 mL) 
as described in Preparation 3 gave 12.25 g (74%) of the 
desired product as a yellow oil: ^H-NMR is consistent with 
structure; MS (FD) 343 (M+).; Anal. Calc'd for Ci^Hi^F.N.O, : 
C, 48.99; H, 3.52; M, 12.24. Found: C, 49.10; H, 3.58; 
H, 12.22. 



Reaction of the product of Preparation 124 (2.0 g, . 
mmol) with 10% palladium on carbon (1.0 a)i[! 
tetrahydrof uran (60 ml.) under a hydrogen a tmosph--:. ■ • 
follwed by coupling with the product of Preparation Id 
(2.2 g, 5.8 mmol), 1 -hydro:<ybenzot riazole (0.86 g, 6.4 



Preparation 125 
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mmol) and 1- ( 3 -dimethy laminopropy 1 ) -3 -ethylcarbodi irnide 
(1.3 g, 6.4 mmol) as described in Preparation 4 gave 3.16 
g (93%) of the desired product as a tan foam: 'h-NMR is 
consistent with structure; MS (FD) 675.4 (M+); Anal. 
Calc'd for C33H40F3N5O7 : C, 58.66; H, 5.97; N, 10.36. 
Found: C, 58.81; H, 6 , 04 ; N, 10 . 12 . 



Preparation 126 




Reaction of the product of Preparation 125 (2.78 g, 4.1 
mmol) with lithium hydroxide (0.12 g, 4.9 mmol) in 
dioxane (40 mL) and water (20 mL) as described m 
Preparation 5 gave 2.6 g (98%) of the desired product a::, 
a yellow foam: ^H-NMR is consistent with structure; MS(FD) 
648.2 (M+)-; Anal. Calc'd for C3iH36FnNr,07 : C, 57.49; H, 
5.60; N, 10.81. Found: C, 58.06; H, 6.14; N, 10.27. 

Preparation 127 
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hydroxybenzotriazole (0.17 g, 1.2 mmol) and l-(3- 
dimethylaminopropyl ) -3-ethylcarbodiimide (0.25 g, 1.2 
mmol) in dimethyl formamide (30 mL) as described irT 
Preparation 5 gave 0.32 g (40%) of the desired product 
as a tan foam: 'H-bJMR is consistent with structure; MS 
(FD) 728 (M+) ; Anal. Calc'd for C37H47F3N6O6 : C, 60.98; H, 
6.50; N, 11.53. Found: C, 60.76; H, 6.59; N, 11.36. 



(6 mL) as described in Example 1 gave 0.28 g (97%) of 
the desired mixture of isomers as a white solid: ^H-NMR is 
consistent with structure; MS (FD) 628 (M+); Anal. Calc'd 
for C3;>H39F3Ng04'2 .2HC1 : C, 54.22; H, 5.86; 11.85. 
Found: C, 54.33 ; H, 5.84; N^, 11.56. 



Example 53 




Reaction of the product of Preparation 127 (0.3 g, 0.41 
mmol) and trif luoroacet ic acid (2 mL) in dichloromet hane 



Preparation 128 
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Reaction of the product of Preparation 125 (0.5 g, 0.77 
mmol) , pyrrolidine (0.07 mL, 0,77 mmol), 1- 
hydroxybenzotriazole (0.12 g, 0.85 mmol) and l-(3- 
dimethylaminopropyl) -3 -ethylcarbodiimide (0.18 g, 0.85 
mmol) in dimethyl formamide (30 mL) as described in 
Preparation 6 gave 0.2 g (37%) of the desired product as 
a tan solid: ^H-NMR is consistent with structure; MS (FD) 
700 (M+) ; Anal. Calc'd for C35H4-,F3N606- 0 . 4H2O : C/ 59.38; H, 
6.24; 11.87. Found: C, 59.17; H, 6.24; N, 11.87. 

Example 54 




2HCI 



Reaction of the product of Preparation 128 (0.2 g, 0.29 
mmol) and trif luoroacet ic acid (2 mL) in dichloromethane 
(6 mL) as described in Example 1 gave 0.18 g (100%) of 
the desired mixture of isomers as a white solid : 'H-^JMR is 
consistent with structure; MS (FD) 600 (M+) 



Preparation 129 




Reaction of the product of preparation 126 (0.75 g, 1.2 
mmol), dimethylamine hydrochloride (0.1 g, 1.2 mmol), 
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triethyiamine (0.19 g, 1.3 mmoi), 1 -hydror/benzot riazole 
(0.18 g, 1.3 mmol) and 1- ( 3 -dimethylaminopropyl ) -3 - 
ethylcarbodiimide (0.27 g, 1.3 mmol) in dimethyl formamide 
(40 mL) as described in Preparation 6 gave 0.49 g (60%) 
of the desired product as a tan foam: ^H-NMR is 

consistent with structure; MS (FD) 675 (M-f-); Anal. Calc'd 
for C'j^H.iiF^NbO,^ : C, 58.75; H, 6.13; N. 12.46. Found: C, 
58.69; H, 6.12; 12.28. 



Example 55 




2HCI 



Reaction of the product of Preparation 129 (0.42 g, 0.62 
mmol) and trif luoroacetic acid (2 mL) in dichloromethane 
(6 mL) as described in Example 1 gave 0.3 g (75%) of the 
desired mixture of isomers as a yellow solid: 'H-NMR is 
consistent with structure; MS (FD) 574 (M+); Anal. Calc/d 
for C28H33F3N604-2 . 8 HCl: C, 48.70; H, 5.33; N, 12.42. 
Found: C, 49.84; H, 5.27: N, 12.09. 
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Preparation 130 




Reaction of the product of Preparation 126 (0.5 g, 0.77 
mmol ) , 4- ( 4~ f luorobenzoyl ) piperidine hydrochloride (0.19 
g, 0.77 mmol), triethylamine (0.12 ml,, 0.85 mmol), 1- 
hydroxybenzotriazole (0.12 g, 0.85 mmol) and l-(3- 
d ime thyl ami nop ropy 1 ) -3 -ethylcarbodiimide (0.18 g, 0.85 
mmol) in dimethyl formamide (40 mL) as described in 
Preparation 6 gave 0.45 g (69%) of the desired product as 
a yellow foam: "^H-NMR is consistent with structure; MS 
(FD) 83 6.8 (M+); Anal. Calc'd for C43H4f.F4N6O7O.4H2O: C, 
61.19; H, 5.83; N, 9.96. Found: C, 60.92 ; H, 5.56; N, 
10 . 09 . 

Example 4 6 




2HCI 



Reaction of the prodcut at Preparation 130 (0.4 g, 0.48 
mmol) and -trif luoroacet ic acid (2 mL) in . dichloromethane 
(6 mL) as described in Example i gave 0.26 g (67%) of the 
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desired mixture of isomers as a white solid. ^H-NMR is 
consistent with structure; MS (FD) 736.7 {M+); Anal. 
Calc'd for C3hH,()F,iN605' 2 . 1 HCl : C, 56.12; H, 5.22; N, 
10.33. Found: C, 56.08; H, 5.46; N, 10.38. 

Preparation 131 



o 
/ 




Reaction of alpha-bromocyclohexylacet ic acid (5.0 g, 21.0 
mmol), 4-nitroimidiazole (2.6 g, 23.1 mmol) and sodium 
hydride (0,93 g, 23.1 mmol) in dimethyl formamide (45 mL) 
as described in Preparation 3 gave 1.9 g (34%) of the 
desired product as a clear oil: ^H-NMR is consistent with 
structure; MS (ion spray) 268 (M+1) ; Anal. Calc'd for 
Cr2Hi7N304: C, 53.92 ; H, 6,41; N, 15,72. Found: C, 53.63; 
H, 6.33; N, 15.77. 



Preparation 132 




Reaction of the product of Preparation 131 (1.4 g, 5.2 
mmol) with 10% palladium on carbon (0.8 g) in 
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tetrahydrof uran (60 mL) under a hydrogen atmosphere 
followed by coupling v/ith the product oE Preparation Id 
(2.0 g, 5.2 mmol), 1 -hydroxybenzot riazole (0.8 g, 5.7 
mmol) and 1- ( 3 -dimethy laminopropy 1 ) -3 -ethylcarbodiimide 
(1.2 g, 5.7 mmol) as described in Preparation 4 gave 
2.09 g (65%) of the desired product as a tan foam. ^H-NMR 
is consistent with structure; MS (ion spray) 600.4 (M+1); 
Anal. Calc'd for C3iH,sN^07: C, 62.08; H, 7.56; N, 11.68. 
Found: C, 62.04; H, 7.53; N, 11.74. 



Preparation 133 




Reaction of the product of Preparation 132 (2.0 g, 3.3 
mmol) with lithium hydroxide (0.1 g, 4.0 mmol) in dioxane 
(50 mL) and water (25 mL) as described in Preparation 5 
gave 1.9 g (99%) of the desired product as a tan foam: ^H- 
NMR is consistent with structure; MS (ion spray) 586.4 
(M-fl); Anal. Calc'd for C30H43NSO7 : C, 61.52; H, 7.40; N, 
11.96, Found: C, 61.41; H, 7.42; N, 11.82. 
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Preparation 134 




V 



Reaction of the product of Preparation 133 (0.8 g, 1.4 
mmol), 4-methylpiperidine (0.17 mL, 1.4 mmol), 1- 
hydroxybenzotriazole (0.21 g, 1.54 mmol) and l-(3- 
dimethylaminopropyl ) -3 -ethy Icarbodiimide (0.32 g, 1.54 
mmol) in dimethylf ormamide (30 mL) as described in 
Preparation 6 gave 0.92 g (99%) of the desired product as 
a tan foam: "^H-NMR is consistent with structure; MS (ion 
spray) 667.5 (M+l); Anal. Calc'd for C:<.:,HsjN,:0^ : C, 64.84; 
H, 8.16; N, 12,60. Found: C, 64.55; H, 7.73; N, 12.26. 



Example 57 




2Ha 



Reaction of the product of Preparation 134 (0.7 g, 1.0 
mmol) and trif luoroacetic acid (2 mL) in dichlorome thane 
(6 mL) as described in Example 1 gave 0;43 g (64%) of the 
desired mixture of isomers as a tan solid: ^H-iS[MR is 
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consistent with structure; MS {ion spray) 567.6 (M+1); 
Anal. Caic'd for Cii H46N,.Oo ' 2HCi : C, 58.21; H, 7.56; N, 
13.14. Found: C, 58.36; H, 7.33; N, 13.19. 



Preparation 13 5 




Reaction of the product of Preparation 133 (0.8 g, 1.4 
mmol), dimethyl amine hydrochloride (0.12 g, 1.4 mmol), 
triethylamine (0.22 mL, 1.54 mmol), 1- 

hydroxybenzotriazole (0.21 g, 1.54 mmol) and l-(3- 
dimethylaminopropyl ) -3 -ethy Icarbodiimide (0.32 g , 1 . 54 
mmol) in dimethyl formamide (30 mL) as described in 
Preparation 6 gave 0.86 g (100%) of the desired product 
as a tan foam: ^H-NMR is consistent with structure; MS 
(ion spray) 613.4 (M+l); Anal. Caic'd for C32H48N6OG : 
62.72; H, 7.90; N, 13.72. Found: C, 62.44; H, 7.64; N, 
13 .57 . 
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Example 58 




2HCI 



Reaction of the product of Preparation 135 (0.7 g, 1.0 
rranol) and trif luoroacetic acid (2 mL) in dichloromethane 
(6 mL) as described in Example 1 gave 0,43 g (64%) of the 
desired mixture of isomers as a tan solid: 'h-NMR is 
consistent with structure; MS (ion spray) 567,6 (M+1) ; 
Anal, Calc'd for C31H46N6O4 ' 2HC1 : C, 58.21; H, 7.56; N. 
13.14. Found: C, 58.36; H, 7.33; 13.19. 



Preparation 13 6 




To a suspension of 2-naphthyl acetic acid (49.37 g, 265. c- 
mmol) in carbon tetrachloride (55 mL) was added cimi 
thionyl chloride (80 mL) . The mixture was heated r.. 
reflux for 20 minutes then cooled- to ambient temperacui-- . 
Carbon tetrachloride (125 mL) , N-bromosuccinimide (56.(;>i' 
g, 318.0 mmol) and hydrobromic acid (48% aq . , 0.5 mL) 
were added. The mixture was heated to reflux for 3 0 min/ 
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cooled to ambient temperature, filtered, and 

concentrated. The resulting material was dissolved in 
dichloromethane (200 mL) and excess ethanol (100 mL) v/as 
added dropwise. After 1 h, the reaction was concentrated 
and the resulting crude material was purified by flash 
chromatography (silica gel, 30% ethyl acetate/hexane) to 
yield a tan solid. This crude material was dissolved 
dimethyl formamide (200 mL) and 4-ni troimidazole (29.78 g, 
263.5 mmol) and potassium carbonate (72,70 g, 526.8 mmol ) 
were added. After 16 h, the reaction was concentrated 
to 100 mL . Ethyl acetate and water were added and the 
mixture washed with sodium bicarbonate and brine. The 
organic layer was dried over sodium sulfate and 
concentrated . The crude material was was purified by 
flash chromatography (silica, 30% ethyl acetate/hexane) 
to yield 40.2 g (47%) of the desired product as a brown 
foam: NMR (300 MHz, CDCI3) - consistent witli 

structure; Anal, calcd. for CwHisN-jOa; 62.76 C, 4,65 H, 
12.92 N; found 60.54 C, 4.35 H, 12.04 N; ISMS (M+) - 326. 



Preparation 137 
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Reaction of the product of Preparation 136 (4.80 g, 14.77 
mmol ) with 5% palladium on carbon (2.5 g) in 
tetrahydrof uran (100 mL) under a hydrogen atmosphere 
followed by coupling with the product of Preparation Id 
(5.61 g, 14.77 mmol). EDCI (2.79 g, 16.25 mmol), 1- 
hydroxybenzotriazole (2.00 g, 14.77 mmol), and N- 
methylmorpholine (1.6 mL, 14.77 mmol) as described in 
Preparation 4 gave (6.04 g, 62%) of the desired product 
as a light orange foam: NMR (300 MHz, CDCI3) 

consistent v/ith structure; Anal. calcd.* for C30H43NSO7; 
65.74 C, 6.59 H, 10.65 N; found 64.02 C. 6.09 H, 10.13 M; 
ISMS (M+) - 658. 

Preparation 138 




A solution of lithium hydroxide (0.38 g, 9,16 mmol) in 
water (50 mL) was added to a solution of the product of 
Preparation 137 (6.04 g, 9.16 mmol) in tetrahydrof uran 
(100 mL) . After 30 min, water was added and the mixture 
washed with diethyl ether. The aqueous layer was 

adjusted to pH = 3.0 with sodium bisulfate, saturated 
with sodium chloride, and washed with ethyl acetate. The 
combined organic extracts were dried over sodium sulfate, 
and concentrated. To the resulting crude material 

stirring at room temperature in dimethyl formamide (50 mL) 
was added 1- ( 3 -dimethy laminopropyl ) -3 -ethylcarbodiimide 
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(2.08 g, 10.01 mmol), 1 -hydrojcybenzot riazole (1.24 g, 
9,16 irmol) and 4 -met hy Ipiperidine (1.1 mL, 9.15 minol). 
After 18 h, the reaction was quenched with saturated 
bicarbonate, and washed with ethyl acetate. The combined 
organic extracts were washed with brine, dried over 
sodium sulfate, and concentrated. The crude material was 
purified by flash chromatography (silica gel, 5% 
methanol/dichloromethane) to yield 4.9 g (75 %) of the 
desired product as a pale yellow foam: NMR (300 MHz, 

CDCI3) - consistent with structure; Anal. calcd. for 
CioHsoNftOo; 67.58 C, 7.09 H, 11.82 N; found 65.60 C, 7.09 
H, 11.50 M; ISMS (M-f) - 711. 



To a" solution of of the product of Preparation 138 (4.90 
9' 6.89 mmol) stirring at room temperature in 
dichloromethane (40 mL) and anisole (1.0 mL) was added to 

"tr xf I'ou roa cetf ic acl"d"~ '"(TO mL) : Aft eF""~3 " '~hours^ the" " 

reaction was quenched with saturated sodium bicarbonate 
and extracted with ethyl acetate. The combined organic 
extracts were washed with brine, dried over sodium 
sulfate and concentrated. The resulting crude material 
was purified by flash chromatography (silica gel, 5% 
methanol/dichloromethane) to give the product as a 



Examples 59 and 60 



CIH 
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mixture of diastereomers . This material was resolved by 
HPLC (Kromsil CHI-DMP chiral stationary phase, 3A 
alcohol/ dimethy lethylamine/heptane eluant) to provide 
the free amine of the desired products. The individual 
dias tereomers were dissolved in ethyl acetate and treated 
with a saturated solution of hydrochloric acid in diethyl 
ether. The resulting precipiate was filtered to yield 
the desired products (426779 - 0.64 g, 14%) (426780 - 
0.43 g, 9%) as tan solids: Example 59. NMR (300 MHz, 

CDCI3) - consistent with structure; Anal. calcd. for 
C3sH.4N604Cl3; 61.49 C, 6.49 H, 12.29 N; found 60.28 C, 6.38 
H, 11.74 N; ISMS (M+) - 611. Example 60, NMR (300 

MHz, CDCI3) ~ consistent with structure; Anal, calcd. for 
C3^H44N604Cl2; 61.49 C, 6.49 H, 12.29 N; found 47,81 C, 5.29 
H, 9.83 N; ISMS (M+) - 611, 



Reaction of the product of Preparation 136 (1.31g, 4.02 
mmol) with 10% palladium on carbon (0.5 g) in 
tetrahydrof uran (50 mL) under a hydrogen atmosphere 
followed by coupling with ciic product of Preparation Ij 
(1.52g, 4.02 mmol), 1 -hydrorcybenzot r iazole (0.68g, 4.42 
n^ol), and 1 - ( 3 -dimethylaminopropyl ) -3 - 

ethylcarbodiimide ( 0 . 91g , 4.:?. mmol) as described in 



Preparation 13 9 



O 
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Preparation 4 to give 1.06 g (38 %) of the title compound 
as a tan solid: 'h NMR (d"-DMSO, d) : 1.22 (m, 18H) , 1.50(m, 
4H) , 2.55(m, 2H), 4.26(q, J = 9.0H2, 2H) , 4.37(bs, IH) , 
5.75(3, IH) , 6.60(s, IH) , 7.02(bs, IH) , 7.15(m, 3H) , 
7.22(m, 3H) , 7.43(m, IH) , 7.50{d, J = 9.3H2, 2H) . 7.60(m, 
2H) , 7.97(m, 3H), 10.21(m, IH) . Ion spray MS (M' +1)': 



Reaction of the product of Preparation 139 (1.06 g, 1.62 
mmol) with lithium hydroxide 75 mg, 1.78 mmol) in dioxane 
(30 mL) and water (15 mL) as described in Preparation 5 
gave 1.01 g (100 %) of the title compound as a golden 
yellow solid: 'h NMR (d'^-DMSO, d) : 1.20 (m, 15H) , 
1.50(m,4H), 2.55(m, 2H) , 4.38(bs, IH) , 6.58(s, IH) , 
7.02{bs, IH) , 7.17(m, 3H) , 7.25(m, 3H) , 7.35(m, IH) 
7.50(m, 2H) . 7.58(m, 2H) , 7.98(m, 3H) , 8.09(m, IH), 
10.36(bs, IH) . Ion spray MS (M' +1): 628. 



656 . 



Preparation 140 



O 
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Preparation 141 




To a solution of the product of Preparation 140 (500 mg, 
0.80 mmol) dimethylamine • hydrochloric acid (72 mg, 0.88 
mmol), triethylamine (0.12 mL,. 0.88 mmol), 1- 
hydroxybenzotriazole (134 mg, 0.88 mmol) and l-(3- 
dimethylaminopropyl ) -3 -ethylcarbodiimide (18 mg, 0.88 
mmol) in dimethyl formamide (20 mL) as described in 
Preparation 6 gave 342 mg (66 %) of the title compound as 
a white solid: NMR (d'''-DMSO, d): 1.27 (m, 15H), 1.57 (m, 

4H), 2.55(m, 2H), 2.90(s, 3H), 2.95(s, 3H), 4.38(bs, IH) , 
6.80(s, IH), 7.02{bs, IH), 7.15{m, 3H), 7.22(m, 3H), 
7.35(m, IH), 7.47(m, 2H), 7 . 57 (m, 2H) , 7.88(s, IH), 
7.98(m, 3H) , 10.15(bs, IH). Ion spray MS (M^ +1): 655. 
Anal. (C37H46N6O5) : H,N;C: calcd 67.87; found 66.19. 
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Example 61 




Reaction of the product of Preparation 141 {333 mg, 0.51 
mmol) with t r i f luoroacet ic acid (5 mL) m dichloromethane 
(17 inL) as described in Example 1 gave 52 mg (65 %) of a 
tan solid which was purified by HPLC (Kromasil CHI-DMP 
chiral stationary phase, 3A alcohol/ 

dimethylethylamine/heptane eluant) to give the free amine 
which was acidied with hydrochloric acid to provide the 
desired product: 'h NMR (d^^-DMSO, d) : 1.21 (m, 6H) , 1.57 (m, 
4H), 2.54(m, 2H) , 2.90(s, 3H), 2.95(s, 3H) , 4.41(bs, IH) , 
6.82{s, IH), 7.02(bs, IH) , 7.14(m, 3H) , 7.24(m, 3H) , 
7.48(m, 2H), 7.57(m, 2H) , 7.87(s, IH) , 7.97(m, 3H) , 
8,12 (bs, IH) , 10.40(s, IH) . FAB-F exact MS (M" +1): 
555.3084 calcd, 555.3079 found Anal . (C32H,iN603Cl3) :C, H, N, 
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Preparation 142 




Reaction of the product of Preparation 136 (8.7 g, 27 
mmol) with 10% palladium on carbon (4.0 g) under a 
hydrogen atmosphere follwed by coupling wxth the product 
of Preparation Id (10.14 g, 26.7 mmol), 1- 
hydroxybenzotriazole (4.49 g, 29,3 mmol), and l-(3- 
dimethylaminopropyl ) -3 -ethylcarbodiimide (6.05 g, 29.3 
mmol) as described in Preparation 4 gave 5.4 g (31 %) of 
the' title compound as a tan solid: NMR (d''-DMSO, . d) : 

1.26(t, cJ = 7.4Hz, 3H) , 1.40(s, 9H) , 1.55(m, 6H) , 3.55(m, 
IH) , 4.02(3, IH), 4.25(m, 2H), 4.50(dd, J = lO.OHz, 2H), 
4.86(s, IH), 5.92(s, IH), 7.02{d, 7.0Hz, IH), 7.22(m, 

8H) , 7.33(m, 3H) , 7.41(s, IH), 7.49{m, IH) , 7 . 80 (m, 2H) , 
9.22(bs, IH) . Ion spray MS (M" +1): 658. Anal. 
(C36H,3N507) :C, H, N. 
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Preparation 14 3 




Reaction of the product of Preparation 142 {5.39 g, 8.19 
mmol) with lithium hydroxide (361 mg, 8.60 mmol) m 
dioxane {120 mL) and water (75 luL) as described in 
Preparation 5 gave 4.92 g (95 %) of the title compound as 
a golden yellow solid: NMR (d'^'-DMSO, d) : 1.28 (m, 15H), 

3.57{m, IH), 3.66(m, IH), 4.43(s, 2H), 4.48(d, J= 5.3H2, 
IH), 4.56(bs, IH) , 5.75(bs, IH) , 7,13(bs, IH). 7.26(m, 
6H) , 7.31(d, J- - 6.0H2, 2H), 7.40(m, IH) , 7.45(m, 2H) , 
7.65(3, IH), 7.83(m, 3H), 10.10(bs, IH) . Ion spray MS (M^ 
+ 1) : 630 . 
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Preparation 144 




Reaction of the product of Preparation 143 (4.88 7.75 
mmol) , dimethylamine (4.2 mL, 8.53. mmol , 2 . OM in 
tetrahydrof uran) , l-hydroxy-7 -azabenzotriazole ( 1 . 16 cj , 
8.53 mmoi) and 1 - ( 3 -dimethy iaminopropy 1 ) -3 - 

ethylcarbodiimide (1.76 g, 8.53 mmol) in tetrahydrof uran 
(120 mL) as described in Preparation 6 gave 2.06 g (40 
%)of the title compound as a yellow foam: 4'H NMR (d'- 
DMSO, d) : 1.28(m, 15H) , 2.92(s, 3H) , 2.95(s, 3H), 3.60(m, 
IH), 4.43(d, J - 4.5Hz), 4.57(bs, IH), 6.83(s, 111), 
7.24(m, 8H) , 7.39(m, IH) , 7.50(m, IH) , 7.56(m, 2H), 
7.88(s, IH), 7.96{Tn, 3H). Ion spray MS (M^ +1): 657 
Anal. (C36H44N6O4) : H,N;C: calcd 65.84; found 63.70. 
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Example 62 




To a solution of glacial acetic acid saturated with dry 
hydrochloric acid (50 mL, ^3N in hydrochloric acid) 
stirring at room temperature was added the product of 
Preparation 144 (1.87 g, 2.85 mmol). After 2h, the 
solution was concentrated, washed with aqueous sodium 
bicarbonate solution, dried over magnesium sulfate and 
concentratd. The resulting crude material was purified by 
HPLC (Column) to give 0.5 g of the desired . isomer whicli 
was dissolved in ethyl acetate and added dropwise to a 
stirred solution of anhydrous diethyl ether saturated 
with hydrochloric acid. The resulting white precipitate 
was collected by filtration and dried to give 474 mg {I'j 
%) white solid: NMR (d^-DMSO, d) : 1.47 (m, 6H) , 2.90(s, 

3H), 2.95(s, 3H), 3.65(dd, J = 9Hz, 2H) , 4.49(d, J = 
7.9Hz, 2H), 4.73{m, IH) , 6.93(s, IH) , 7.18(s, IH). 
7.26(m, 6H) , 7.49{d, J = 8.7Hz, IH) , 7.60(m, 2H) , 7.84(d, 

lOT 5H^"T. h")~ 7'^r9 8 ("Hr 3HT~ 8T1 4"( ci"^ *:^~9-: 4H z : 2 H")-. 

8.45(d, J = 6.8Hz, IH), 10.74(bs, IH). FAB+ exact MS (M" 
+ 1) : 557.2876 calculated, 557.2873 found Anal. 
(C3iH39N60,Cl3) :H,N;C: calcd, 56.01; found, 56.72. 
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EXAMPLES PART 2B 



Preparation 145 




5 To a solution of m-anisaldehyde , 27.2 g (200 mmol) and 
benzyl triethylammonium chloride, 2.46 g (10.8 mmol) 
stirring in chloroform (32 mL) at 56*^*0 was added sodium 
hydroxide (50 mL of 50% aqueous solution) dropwise over a 
period of 2 h keeping the temperature between 54'"C and 

10 SS'^C . After 1 h, the solution was cooled, then poured 
into an ice/water mixture. The resulting mixture was 
washed with ether. The aqueous layers were acidified 
with 6 N sulfuric acid, then extracted with ether. The 
organic extracts were washed with brine, dried over 

15 sodium sulfate, filtered, and concentrated to yield 36.4 
g of an oil which was used without purification. 



Preparation 146 




20 To a solution of the compound of Preparation 145 (36.4 g, 
200 mmol) stirring in absolute ethanol (200 mL) was 
slowly added a solution of concentrated sulfuric acid (20 
mL) . The resulting mixture was heated to reflux for 5 h 
then cooled to ambient temperature, poured into an 

25 ice/water mixture, and extracted with ether. The 

combined organic extracts were washed with saturated 



SUBSTITUTE SHEET (RULE 26) 



BNSOOCID: <WO 9908699A1 J_> 



wo 99/08699 



l'CT/US98/I7229 



258 

sodium bicarbonate and brine then dried over sodium 
sulfate and concentrated. The resulting material was 
purificed by flash chromatography (silica gel, 15% ethyl 
acetate/hexanes ) to give 13.6 g (33% over the two steps) 
5 of the desired product an oil: ^H-NMR is consistent v/ith 
structure . 



Preparation 147 




10 To a solution of the product of Preparation 146 (4.0 g, 
19 mmol) stirring in chloroform (50 mL) at 0*"C was added 
phosphorus tribromide (2,1 mL, 21 mmol). The reaction 
mixture was warmed to ambient temperature and stirred for 
5 h, then poured into an ice/water mixture and extracted 

15 with chloroform. The combined organic extracts were 

washed with brine, dried over sodium sulfate, filtered 
and concentrated. The residue was purified by flash 
chromatography (silica gel, chloroform) to yield 3.9 g 
(75%) of the desired product as an oil: ^H-bMR is 

20 consistent with structure; MS (FD) 272, 274 (M+). 
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To a slurry of sodium hydride (0.86 g, 20 mmol) stirring 
in dimethyl formamide {30 mL) at room temperature was 
added 4-ni troimidazole (2.26 g, 20 mmol). The reaction 
was cooled to O'^'C and 3.9 g (19 mmol) of the product of 
5 Preparation 147 was added. After 16 g, the mixture was 
slowly warming to ambient temperature. The reaction was 
poured into an ice/water mixture and extracted with ethyl 
acetate. The combined organic extracts were washed with 
water, brine, dried over sodium sulfate, and 

10 concentrated. The residue was purified by flash 

chromatography (silica gel, 40% ethyl aceta t e/hexanes ) to 
yield 0.87 g (15%) of the desired product: ^H-MMR is 
consistent with structure; MS (ion spray) 306 (M+l); 
Anal. Calc'd for C14H15N3O5: C, 55.08; H, 4.95; N, 13.76. 

15 Found: C, 55.63; H, 4.99' N, 12.98. 



Preparation 149 




To a slurry of 10% palladium on carbon (2.26 g, 20 mmol) 
20 in tetrahydrof uran was added a solution of the product of 
Preparation 148 (1.21 g, 3.96 mmol) in tetrahydrof uran 
(20 mL) . The mixture was reacted under a hydrogen 
atmosphere (40 psi) on a Parr apparatus for 3 h and 
subsequently filtered through celite. To this solution 
25 was added of the product of Preparation Id (1.5 g, 3.96 
mmol), l-hydroxybenzotriazole (0.59 g, 4.35 mmol) and 1- 
(3-dimethylaminopropyl ) -3 -et hy Icarbodi imide (0 . 9 g, 4.35 
mmol). After 16 h, the reaction mixture was filtered and 
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10 



15 



concentrated. The resulting residue was purified by 
flash chromatography (silica gel, chloroform to 1% 
methanol/chlorof orm gradient) to yield 2.24 g (89%) of 
the desired product: 'h-NMR is consistent with structure; 
MS (ion spray) 638.4 (M+1); Anal. Calc'd for C3.H43NSO3: C, 
62.15; H, 6.80; 10.98. Found: C, 61.47; H, 6.41; N, 

11.09. 



To a solution of the product of Preparation 149 (2.19 g, 
3.4 mmol) stirring in dioxane (50 mL) at room temperature 
was added a solution of lithium hydroxide (0.1 g, 4.08 
mmol) in water (35 mL) . After 15 min, the reaction was 
acidified to pH = 3 . 0 with 1 N hydrochloric acid and 
extracted with ethyl acetate. The combined organic 
extracts were washed with brine, dried over sodium 
sulfate, filtered and concentrated to yield 2.0 g (95%) 
of the desired product as a tan foam: ^H-ISIMR is 
consistent with structure; MS (ion spray) 610 (M-fl); 
.Ana 1^._ Ca Lc^ d__fp r C^jH3_9N50^^ 1 .2^^ C, 60.10; H, 6.85; 

N, 9.79. Found: C, 59.78; 6.58; N, 10.14. 



Preparation 150 
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Preparation 151 




To a solution of the product of Preparation 150 (0.6- g, 
1.0 mmol) was added of 4-methylpiperidine (0.12 mL, 1.0 

5 mmol), l-hydro>rybenzotriazole (0.15 g,l.l mmol) and l-(3- 
dimethylaminopropyl ) -3-ethylcarbodiimide (0.23 g,- 1.1 
mmol) . After 16 the reaction mixture was 
concentrated, slurried in ethyl acetate and filtered. 
Water was added and the mixture was extracted with ethyl 

0 acetate. The combined organic extracts were washed with' 
brine, dried over sodium sulfate, filtered and 
concentrated. The residue was purified by flash 
chromatography (silica gel, 4% methanol /chloroform) to 
yield 0.46 g (67%) of the desired product as a white 

5 foam: ^H-NMR is consistent with structure; MS (ion spray) 
691.3 (M+1); Anal. Calc'd for C37H50N6O7 : C, 64.33; H, 
7.29; N, 12.16. Found: C, 64.07; H, 7.29; M, 12.34. 
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Ex amp 1 e 63 and 6 4 




2HCI 



To a solution of the product of Preparation 151 (0.37 g, 
0.53 mmol) stirring in dichloromethane (6 rnL) at room 

5 temperature was added crif luoroacet ic acid (2 mL) . After 
1 h, the reaction mixture was poured into a solution of 
saturated sodium bicarbonate. The mixture was extracted 
with chloroform. The combined organic extracts were 
washed with brine, dried over sodium sulfate, filtered, 

0 and concentrated. The residue was dissolved in ethyl 

acetate and this solution was acidified with a saturated 
solution of hydrochloric acid in ether. The resulting 
slurry was concentrated to yield 0.3 g (86%) of the 
desired product: ^H-NMR is consistent with structure; MS 

5 (ion spray) 591.6 (M+1) ; Anal. Calc'd for C32H42N60s- 2 . 2HC1 : 
C, 57.29; H, 6.64; N, 12.53. Found: C, 57.18; H, 6.54; 
N, 12.23. 0.14 g (0.2 mmol) of the free base was sent 
for chiral separation. Resolution of the dias tereomers 
by HPLC gave two products: 

0 Example 63 (T^some? ~ rr7"T6~t 

isomer in ethyl acetate was added a saturated solution of 
hydrochloric acid in ether. The resulting slurry was 
concentrated to yield 0 . 04 g (28%) of the desired isomer 
as a white solid: ^H-NMR is consistent with structure; tR 

5 = 6.92 min; MS (high res) Calc'd for C32H43N6O5 : 591.3295. 
Found: 591.3299. Anal. Calc'd for C32H,',Ne05'2 . 2HC1 : C, 
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57.29; H, 6.64/ N, 12.53. Found: C, 57.29; H, 6.25; N, 
12 .37 . 

Example 64. (Isomer 2). To the solution of. the purified 
isomer in ethyl acetate was added a saturated solution of 
5 hydrochloric acid in ether. The resulting slurry was 

concentrated to yield 0.03 g (21%) of the desired isomer 
as a tan foam: ^H-NMR is consistent with structure; tp = 
9.64 min; MS (high res) Calc'd for C-i-.H^^NeOc. : 591.3295. 
Found : 591 .3288 . 

10 

Preparation 152 




To a solution of the product of Preparation 150 (0.6 g, 
1.0 mmol), pyrrolidine (0.8 mL, 1.0 mmol), 1- 

15 hydroxybenzotriazole (0.15 g, 1.1 mmol) , l-(3- 

dimethylaminopropyl) -3-ethylcarbodiimide (0.23 g, 1.1 
mmol) , in dimethyl formamide (20 mL) as described in 
Preparation 150 gave 0.42 g (64%) of the desired product 
as a white foam: ^H-NMR is consistent with structure; MS 

20 (ion spray) 663.4 (M+1); Anal. Calc'd for C^^MuMgOj : C, 
63.43; H, 7.00; 12.68. Found: C, 63.39; H, 6.97; N, 

12 . 58 . 



_9908699A1 I > 
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Example 6 5 




2HCI 



To a solution of the product of Preparation 152 {0.35 g. 



5 



10 



0.53 mmol) and t ri f luoroacet ic acid (2 mL) in 
dichloromethane (6 mL) as in described in Example 53 gave 
0.23 g (68%) of the desired product as a- white solid: ^H- 
MMR is consistent with structure; MS (ion spray) 563.5 
(M+1); Anal. Calc'd for C3oH,aN.sOs- 2 . 3HC1 : C. 55.73; H, 
6.28; N, 13.00. Found: C, 55.97; H, 6.18; N, 12.87. 



To a solution of 2 -anisaldehyde (13.5 100 mmol), 

chloride (1.23 5 mmol), 

chloroform (16 mL) and 50% sodium hydroxide (25 mL) a's 
described Preparation 145 gave 15.0 g of the desired 
product as an oil which was carried without further 
purification. 



Preparation 153 



HO 




OH 
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Preparation 154 




To a solution of the product of Preparation (15.04 g, 83 
mmol), concentrated sulfuric acid (10 mL) and absolute 
5 ethanol (100 mL) as described in Preparation 145 gave 

8.1 g (38% over the two steps) of the desired product as 
an oil: ^H-NMR is consistent with structure; MS (FD) 210 
{M+) . 

10 Preparation 155 




To a solution of the product of Preparation (4.0 g, 19 
mmol), phosphorus tribromide (2.05 mL, 20 mmol) and 
chloroform (50 mL) as described in Preparation 147 gave 
4.9 g (95%) of the desired product: ^H-NMR is consistent 
with structure; MS (FD) 272, 274 (M+). 
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Preparation 156 




Reaction of the product of Preparation 155 (5.18 g, 19.0 
mmol) , 4-nitroimidazole (2.37 g, 20.9 mmol) and sodium 
5 hydride (0.84 g, 2 0.9 mmol) in dimethyl formamide (50 mL) 
as described in Preparation 148 gave 5.8 g (100%) of the 
desired product as a colorless oil which solidifies upon 
standing: ^H-MMR is consistent with structure; MS (FD) 
305 (M4-); Anal. Calc'd for Ci4Hi.,N30r. : C, 55.08; H, 4.95; 
10 13.76. Found: C, 54.87; H, 4.96; N, 13.47. 



^educTTorr^T~t"h"e~pf^duct'~^^^ 

15 mmol), 10% palladium on carbon (0.9 g) in tetrahydrof urai i 
(80 mL) followed by coupling with the product of 
Preparation Id (2.2 g, 5.8 mmol), 1-hydroxybenzotriazol-- 
(0.86 g,.6.4 mmol), and 1 - ( 3 -dimethy laminopropy 1 ) -3 - 
ethylcarbodiimide (1.3 g, 6.4 mmol), as described in 
20 Preparation 149 gave 2.0 g (54%) of the desired compound" 



Preparation 157 
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as a tan foam: 'H-NMR is consistent with structure; MS 
(FD) 637 (M+) ; Anal. Caic'd for C33H43NsOo- 0 . 2H2 0 : C, 61.80; 
H, 6,82; M, 10.92. Found: C, 61.65; H, 6.93; N, 11.12. 

5 Preparation 158 




Reaction of the product of Preparation 157 (1.95 g, 3.0 
mmol) and lithium hydroxide (0,09 g, 3.6 mmoi) in dioxane 
(40 mL) and water (20 mL) as described in Preparation 150 
10 gave 1.72 g (94%) of the desired product as a white foam: 
^H-MMR is consistent with structure; MS (FD) 610 (M+) . 



Preparation 159 




15 Reaction of the product of Preparation 158 (0.5 g, 0.82 
mmol), 4-methYlpiperidine (0.1 mL, 0.82 mmol), 1- 
hydro>:ybenzotriazole (0.12 g, 0.9 mmol), and l-(3- 
dimethylaminopropyl ) -3 -ethyicarbodiimide (0.19 g, 0.9 
mmol) in dimethyl formamide (40 mL) as described in 

20 Preparation 151 gave 0.45 g (80%) of the desired product 
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as a tan foam: ^H-NMR is consistent v/ith structure; MS 
(FD) 690 (M+); Anal. Calc'd f or CavHsoN^Ov : C, 64.33 ; H, 
7.30; N, 12.16. Found: C, 64.32; H, 7.21; M, 11.97. 

5 Example 66 




2HCI 



Reaction of the product of Preparation 159 (0.4 g, 0.58 
mmol) and trif luoroacetic acid (2 ruL) in dichloromethane 
(6 mL) as described in Example 63 gave 0.3 g (79%) of the 
10 desired product as a white solid: ^H-NMR is consistent 
with structure; MS (high res) Calc'd for C32H43NeOs : 
591.3295. Found: 591.3298. Anal.. Calc'd for 
C32H42N605*2HC1 : C, 57,92; H, 6.68; N, 12.66. Found: C, 
57.27; H, 6.24; N, 11.82. 



15 

Preparation 160 




Reaction of the product of Preparation 158 (0.5 g, 0.82 
mmol), pyrrolidine (0.07 mL) , 1 -hydroxybenzotriazole 
(0.12 g, 0.9 mmol) and 1 - ( 3 -dimethylaminopropyl ) -3 - 



SUBSTITUTE SHEET (RULE 26) 



BNSOOCID: <WO 9908699Al_L> 



WC) 9*)/08699 



PCIVUS9S/I7229 



269 

ethylcarbodiimide (0.19 g, 0.9 mmol ) in dimet hy 1 f ormamide 
(40 mL as described in Preparation 151 gave 0.35 g (65%) 
of the desired product as a tan foam: 'H-NMR is 
consistent with structure; MS (FD) 562 (M+); Anal. Calc'd 
for C3SH4C.N6O7: C, 63.43; H, 7.00; 12.68. Found: C, 

63.26; 6.94; N, 12.43. 



Example 67 




2HCI 



10 Reaction of the product of Preparation 160 (0.3 g, 0.4 

mmol) and trif luoroacetic acid (2 mL) in dichloromethane 
(6 mL) as described in Example 63 gave 0.24 g (96%) of 
the desired product as a white solid: 'H-NMR is 
consistent with structure; MS (high res) Calc'd for 

15 C3nH3oN60s: 563.2982. Found: 563,2989. Anal. Calc'd for 
C3oH38N60s'2 .4HC1: C, 55.42; 6.26; N, 12.93. Found: C, 

55.51; H, 6,10; N, 12.30. 
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Preparation 161 



10 




Reaction of the product of Preparation 158 (0.5 g, 0.82 
mmol ) , 4 - ( 4 - f iuorobenzoy 1 ) piper idine hydrochloride (0.2 
g, 0.82 mmol), t r iethy lamine (0.13 mL , 0.9 mmol), 1- 
hydroxybenzotriazole (0.12 g, 0.9 mmol) and l-(3- 
dimethylaminopropyl ) -3 -ethylcarbodiimide (0.19 g, 0.9 
mmol) in dimethyl formamide (40 mL) as described in 
Preparation 151 gave 0.41 g (62%) of the desired product 
as a v/hite foam: ^H-NMR is consistent with structure; MS 
(FD) 799 (M+) ; Anal. Calc'd for C43H51FN6.O& : C, 64.65; H, 
6.43; N, 10.52. Found: C, 64.44; H, 6.56; N, 10.53. 



Example 68 



15 




2HCI 



Reaction of the product of Preparation 161 (0.36 g, 0.45 
mmol) and t ri f iuoroacet ic acid (2 mL) in dichloromethane 
(6 mL) as described in Example 63 gave 0.26 g (74%) of 
the desired product as a v/hice solid: 'H-NMR is 
20 consistent with structure; Mf; (FD) 699 (M+); Anal. Calc'd 
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for C:,BH4:iFN,:06-2HCi: C, 59.14; H, 5.88; N, 10.89. Found: 
C, 59.36; 5.99; N, 10.80. 



5 Preparation 162 




Reaction of 3 - toly Ibenzaldehyde (12 g, 100 mmol), 
benzyitriet hylammonium chloride (1.23 g, 5 mmol), 
chloroform (16 mL) and 50% sodium hydroxide (25 mL) as 
10 described in Preparation 145 gave 16.2 g of an oil which 
was used without further purification. 



Preparation 163 




Reaction of the product of Preparation 162 (16.2 g, 98 
mmol). cone, sulfuric acid (10 mL) and absolute ethanol 
(100 mL) as described in Preparation 146 gave 10.8 g (52% 
over the two steps) of the desired product as an oil: '^H- 
NMR is consistent with structure; MS (FD) 194 (M+) 
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Preparation 164 




Reaction of the product of Preparation 163 (4.85 g, 25 
mmol) , phosphorus tribromide (2.65 mL, 27.5 mmol) and 
5 chloroform (50 mL) as described in Preparation 147 gave 

3.71 g (58%) of the desired product as an oil: IH-NHR is 
consistent with structure; MS (FD) 256 (M-f-) . 

Preparation 164 



0=N 



10 




Reaction of the product of Preparation 164 (3.7 g, 14.4 
mmol), 4-nitroimidazole (1.8 g, 15.9 mmol) and sodium 
hydride (0.64 g, 15.9 mmol) in dimethyl formamide (30 mL) 
as described in Preparation 148 gave 3.2 g (11%) of the 

15 desired product as an oil: ^H-bJMR is consistent with 

structure; MS (FD) 289 (M+); Anal. Calc'd for C14H15N3O4 : 

58.13; 5.23 ; N. 14.52 Found : C , 58.18; H. 5 . 53 ; _ 

N, 14.89. 
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Preparation 16 5 




10 



15 



Reduction of the product of Preparation 164 (1.15 g, 4.0 
mmol), 5% palladium on carbon (0.57 g) in tet rahydrof uran 
(30 mL) followed by coupling with the product of 
Preparation Id (1,5 g, 4.0 mmol), 1 -hydroxybenzotriazole 
(0.6 g, 4.4 mmol) and 1 - ( 3 -dimethy laminopropy 1 ) - 3 - 
ethylcarbodiimide (0.9 g, 4.4 mmol) as described in 
Preparation 149 gave 2.24 g (90%) of the desired product: 
^H-NMR is consistent with structure; MS (FD) 621 (M+) ; 
Anal. Calc'd for C33H43Ns07: C, 63.75: H, 6.97; M, 11.26. 
Found: C, 63.69; H, 7.06; M, 11.27. 



Reaction of the product of Preparation 165 (2.0 g, 3.3 
mmol) with lithium hydroxide (0.0-88 g, 3.64 mmol) in 
dioxane (20 mL) and water (10 mL) as described in 
Preparation 150 gave 1.95 g (100%) of the desired 
product: ^H-NMR is consistent with structure; MS (FD) 594 
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(M+) ; Anal. Calc'd for C3iH3yNr.OvlH20 : C, 61.59; H, 6.93; 
N, 10.38. Found: C, 61.26; H, 6.86; M, 10.77. 



Preparation 167 



10 




15 



Reaction of the product of Preparation 166 (0.6 g, 1.0 
mmol), (0.7 g, 4 - ( 4 - f luorobenzoy 1 ) piper idine 
hydrochloride (0.24 g, 1.0 rnmol), t riethylamine (0.1 g, 

1.0 mmol), 1-hydroxybenzotriazole (0.15 g, 1.1 mmol) and 
1- (3-dimethylaminopropyl ) -3 -ethylcarbodiimide (0.23 g, 

1.1 mmol), in dimethyl formamide (13 mL) as described in 
Preparation 151 gave 0.7 g (90%) of the desired product: 
^H-NMR is consistent with structure; MS (FD) 782 {M+) ; 
Anal. Calc'd for C^-jHsi FNeOv : C, 65.97; H, 6.57; 10.73. 
Found: 66.01; H, 6.54; N, 10.52. 




Examples 69 and 7 0 




2HCI 



Reaction of the product of Preparation 167 (0,47 g, 0.6 
20 mmol) with tri f luoroacet ic acid (4 mL) in dichloromethane 
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(12 mL) as described Example 63 gave 0.44 g (98%) of the 
desired product as a foam: ^H-MMR is consistent with 
structure; MS (ion spray) 682.2 (M+l); Anal. Calc'd for 
C^eH43FN60s 2 .55HC1: 59.22 ; H, 5.94; M, 10.90. Found: C, 

58.84; H, 5.94; N, 10.73. Resolution of the 
diastereomers (0.25 g, 0.37 mmol) by chiral HPLC gave the 
individual isomers : 

Example 69. (Isomer 1) 0.069 g (27%) of the desired 
isomer as the free base. "^H-NMR is consistent with 
structure; te - 5.2 min; MS (ion spray) 683.4 (M+1). 
Example 70. (Isomer 2) 0.065 g (26%) of the desired 
isomer as the free base. ^H-NMR is consistent with 
structure; tR ^ 6.5 mm; MS (ion spray) 683.4 (M+1); Anal. 
Calc'd for C^eHoFN^Os- 0 . IH.O : C, 63.48; H, 6.17; N, 11.68. 
Found: C, 63.07; H, 6.07; N, 11.39. 



Reaction of the product of Preparation 166 (0.59 g, 1.0 
mmol), 4-methylpiperidine (0.099 g, 1.0 mmol), 1- 
hydroxybenzotriazole (0.15 g, 1.1 mmol) and l-(3- 
dimethylaminopropyl ) -3 - ethy Icarbodiimide (0.23 g, 1.1 
mmol) in dimet hy 1 f ormamide (13 mL) as described in 
Preparation 151 gave 0 . 67 g (100%) of the desired produce 
as a foam: 'h-NMR is consistent with structure; MS (ion 
spray) 675 (M+1); Anal. Calc ' d ' f or C^vHsuNhO^ : C, 65.85; 
7.47; N, 12.45. Found: C, 66.09; H, 7.23; N, 12.53. 



Preparation 168 
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Examples 71 and 72 




2HCI 



Reaction of the product of Preparation 168 (0.51 g, 0.76 
mmol) with tri f luoroacet ic acid (4 mL) in dichloromethane 
5 (12 mL) as described in Example 63 gave 0.42 g (86%) of 

the desired product: ^H-NiyTR is consistent with structure; 
MS (ion spray) 574.1 (M^-l); Anal. Calc'd for 
C32H42N504-2 , 25HC1 : C, 58.52; 6.79; N, 12.80. Found: C. 

58.54; H, 6,68; N, 12.80. Resolution of the dias tereomers 
10 (0.173 g, 0.32 mmol) by chiral HPLC gave the individual 
isomers which v/ere individually treated with a saturated 
solution of hydrochloric acid in diethyl ether to give 
the desired products: 

Example 71. (Isomer 1) ^H-NMR is consistent with 
15 structure; tp = 6.22 min; MS (ion spray) 575.4 (M+1); 

Anal. Calc'd for C32H42N6O4 " 2 . 3HC1 : C, 58.36; 6.78; N, 

12.76. Found: C, 58.23; H, 6.57; N, 12.53. 
Example 72. (Isomer 2) ^H-NMR is consistent with 
structure; tR = 8.53 min; MS (ion spray) 575.4 (M+1); 

2-0. An.aa_._Caa.c/_d,_.f.o.r_C3.2H4.2N.GQ,:.2_..33.Haij_C 5.7_.3_6..;_.H .6_..7 3.;._J:.J 

12.59. Found: 57.95; 6.91; N, 12.29. 
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Preparation 169 




Reaction of the product of Preparation 166 (0.59 g, 1.0 
mmol), pyrrolidine (0.071 1.0 mmol ) , 1- 

5 hydroxybenzotriazole (0.15 g, 1.1 mmol) and l-(3- 

dimethylaminopropyl ) -3 -ethylcarbodiimide (0.23 g , 1.1 
inmol) in dimethyl formamide (13 mL) as described in 
Preparation 151 gave 0.57 g (88%) of the desired product: 
^H-NMR is consistent with structure; MS (ion spray) 646 
10 (M+1); Anal. Calc'd for CGsH^nN^Oc : C, 65.00; H, 7.17; N, 
12.99. Found: C, 64.95; H, 6,98; N, 13.19. 



Example 7 3 




2HCI 



.15 Reaction of the product of Preparation 170 (0.55 g, 0.85 
mmol) and trif luoroacetic acid (4 mL) in dichloromethane 
(12 mL) as described in Example 63 gave 0.37 g (70%) of 
the desired product: 'H-MMR is consistent with structure; 
MS (ion spray) 546.1 (M+1); Anal. Calc'd for 
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C3r.H38Nc04-2 .4HC1: C, 56.79; H, 6.42; 13.24. Found: C, 

56.81; H, 6.35; N, 13.10. 



Preparation 17 0 




Reaction of 2 -methylbenzaldehyde (12.0 g, 100 mmol), 
triethylbenzylammonium chloride (1,23 g, 5 mmol), 
chloroform (16 mL) and 50% sodium hydroxide (25 mL) as 
described in Preparation 145 gave 16.0 of an oil which 
10 was used without further purification. 



Preparation 171 




Reaction of the product of Preparation 170 (16,0 g, 96 
mmol), concentrated sulfuric acid (10 mL) and absolute 
ethanol (100 mL) as described in Preparation 146 gave 
13 _g_._( 7_8% „ oye r ,_the_ _ t wo_ _s t ep s_)_.q f . ,t he_ _des.ix.ed_.p r.aduc.t.:. 
^H-NMR is consistent with structure; MS (ion spray) 194 
(M+1) 



15 



20 
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Preparation 172 




Reaction of the product of Preparation 171 (3.88 g, 20 
mmol), phosphorus tribromide (2.2 mL, 22 mmol), 
chloroform (50 mL) as described in Preparation 147 gave 
2,87 g (65%) of the desired product as a oil: 'h-NMR is 
consistent v/ith structure; MS (ion spray) 256, 258 (M+) . 



Preparation 17 3 



10 



15 



// 



q 



o=N 




Reaction of the product of Preparation 172 (3,3 g, 12,8 
mmol), 4-nitroimida2ole (1.53 g, 13.5 mmol) and sodium 
hydride (0.32 g, 13.5 mmol) in dimethyl formamide (30 mL) 
as described in Preparation 148 gave 3.1 g (84%) of the 
desired product as an oil: 'h-MMR is consistent with 
structure; MS (ion spray) 289 (M-^1); Anal. Calc'd for 
C,4Hiv.N304: 58.13; H, 5.23; M, 14.52. Found: 58.41; 

H, 5.26; M, 14.47. 
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Preparation 17 4 




Reduction of the product of Preparation 173 (1.15 g, 3.96 
mmol) under a hydrogen atmosphere with 5% palladium on 
carbon (0.59 g) in t etrahydrof uran (30 mL) followed by 
coupling with the product of Preparation Id (1.5 g, 3.96 
mmol), 1-hydroxybenzotriazole (0.59 g, 4.35 mmol), l-(3- 
dimethylaminopropyl ) -3 -ethy Icarbodiimide (0.9 g, 4.35 
mmol) as described in Preparation 149 gave 2.43 g (99%) 
of the desired product as a foam: 'h-ISMR is consistent 
with structure; MS (ion spray) 621.2 (M+l) ; Anal. Calc'd 
for C33H43N507: C, 63.75; H, 6.97; N, 11.26. Found: 
63.59; H, 7.12; 11.38. 



Preparation 17 5 




Reaction of the product of P veparat ion 174' (2.2 g, 3.6 
mmol) with lithium hydroxide (':).096 g, 4.0 mmol) in 
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dioxane (20 mL) and v/ater (10 ruL) as described in 
Preparation 150 gave 2.1 g (100%) of the desired product: 
^H-NMR is consistent v/ith structure; MS (ion spray) 594 
(M+1); Anal. Calc'd for C3iH39NsO7'0 . 4HoO : C, 61.27; H, 
5 6.91; N, 10.57. Found: C, 60.93; H, 6.57; N, 10.92. 



Preparation 17 6 




Reaction of the product of Preparation 175 (0.59 g, 1,0'^ 
10 mmol) , 4-methylpiperidine (0.099 g, 1.0 mmol), 1- 
hydroxybenzotriazole (0.15 g, 1.1 mmol) and l-(3- 
dimethylaminopropyl ) -3 -ethylcarbodiimide (0.23 g, 1.1 
mmol) in dimethyl formamide (10 mL) as described in 
Preparation 151 gave the desired product as an oil: ^H- 
15 NMR is consistent with structure; MS (ion spray) 674.3 
(M+1); Anal. Calc'd for C37HS0N6O6: 65.85; H, 7.47; N, 

12.45. Found: C, 65.56; H, 7.53; N, 12.69. 
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Example 74 




2HCI 



Reaction of the product of Preparation 176 (0.49 g, 0.72 
mmol) with t rif luoroacet ic acid (4 ruL) in dichloromethane 
5 (12 mL) as described xn Example 63 gave 0.31 g (75%) of 

the desired product: ^H-NMR is consistent with structure; 
MS (ion spray) 574 (M+1); Anal. Calc'd for C32H4;.N604 * 2HC1 : 
C, 59.35; H, 6.85; N, 12.98. Found: C, 59.27; H, 6.76; 
N, 13.02, 



Reaction of the product of Preparation 175 (0.59 g, 1.0 
mmol), pyrrolidine (0.071 g, 1.0 mmol), 1~ 
15 hydroxybenzotriazole (0.15 g, 1.1 mmol) and l-(3- 

dimethylaminopropyl ) -3 -ethylcarbodiimide (0.23 g, 1.1 
mmol) in dimethyl formamide (13 mL) as described in 
Preparation 151 gave 0.51 g (79%) of the desired product: 



10 



Preparation 177 
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'h-NMR is consistent with structure; MS (ion spray) 645.2 

(M+l); Anal. Caic'd for CisH3.,N,;0^, : C, 65.00; H, 7.17; N, 

12.00. Found: 64.89; H, 7.15; 12.77.. 

5 Examples 7 5 and 7 6 




2HCJ 



Reaction of the product of Preparation 177 (0.40 g, 0.62 
mmol) with tr i f luoroacet ic acid (4 mL) in dichloromethane 
(12 mL) as described in Example 63 gave 0.36 g (95%) of 

10 the desired product: 'FI-NMR is consistent with structure; 
MS (ion spray) 546 (M+1) ; Anal. Caic'd for C3oH-j>3N^Om • 2HC1 : 
C, 58.16; H, 6.51; N, 13.56. Found: C, 58.09; H, 6.43; 
N, 13.60. Resolution of the dias t ereomers (0.17 g, 0.31 
mmol) by chiral HPLC gave the respective isomers which 

15 were individually treated with a saturated solution of 
hydrochloric acid in diethyl ether to give the desired 
products : 

Example 75. (Isomer 1) 0.039 g (20%), "^H-NMR is 
consistent with structure; tp - 6.50 min; MS (ion spray) 

20 547.2 (M+1); Anal. Caic'd for C-^aH^KNoO^ * 2 . 3HC1 : C, 57.15; 
H, 6.44; N, 13.33. Found: C, 57.15; H, 6.17; N, 12.94. 
Example 76. (Isomer 2) 0.054 g (28%) of the desired 
isomer as the hydrochloric acid salt. 'H-NMR is 
consistent with structure; tp = 7.-52 min; MS (ion spray) 

25 547.2 (M4-1); Anal. Caic'd for C.nH^ftN,;©^ ' 2 . 7 5HC1 : C, 55.70; 
H, 6.35; N, 12.99. Found: C, 55.68; H, 6.35; N, 12.66. 
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Preparation 178 




Reaction of the product of Preparation 175 (0.59 1.0 
mmol ) , 4 - ( 4 - f luorobenzoy 1 ) piperidine hydrochloride (0.24 
5 g, 1.0 mmol), triethy lamine (0.11 g, 1.0 mmol), 1- 
hydroxybenzotriazole (0.15 g, 1.1 mmol) and l-(3- 
dimethylaminopropyl ) -3 -ethylcarbodiimide (0 .23 g, 1.1 
mmol) in dimethyl formamide (13 mL) as described in 
Preparation 151 gave 0.58 g (82%) of the desired product 
10 as a product: ^H-NMR is consistent with structure; MS 
(ion spray) 783 (M+1); Anal. Calc'd for C43H51 FNsO? : C, 
65.97; H, 6.57; N, 10.73. Found: C, 65.70; H, 6.69; N, 
10 . 47 . 

15 Example 77 




_ 2HCI 



Reaction of the product of Preparation 178 (0.58 g, 0.74 
mmol) with tri f luoroacet ic acid (4 mL) in dichloromethane 
(12 mL) as described in Example 63 gave 0.52 g (93%) of 
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the desired product: ^H-NMR is consistent with structure; 
MS {ion spray) 682 (M+1); Anal. Calc'd for CisHoFN^Or/ 2HC1 : 
C, 60.40; H, 6.00; 11.12; CI, 9.38. Found: 60.35; 

H, 5.96; 11.17; Cl , 9.23. 

5 

Preparation 17 9 




To a solution of 4 -methy Ipheny lacet ic acid, (7.5 g, 50 
mmol) in carbon tetrachloride (10 mL) was added thionyl 

10 chloride (14.4 mL, 200 rmnol). The reaction was heated to 
reflux. After 30 min, the mixture V7as cooled to 20'"C and 
a solution of N-bromosuccinimde (8.9 g, 50 mmol) and HBr 
(8 drops of a 48% aqueous solution) in carbon 
tetrachloride (15 mL) . The reaction was heated to reflux' 

15 and after 30 min, cooled to ambient temperature, filtered 
and concentrated. The resulting oil was added to 
absolute ethanol at O'^C and then concentrated. The 
residue was purified by flash chromatography (silica gel, 
3% ethyl acetate/hexanes ) to yield 5.1 g (40%) of the 

20 desired product as an oil: ^H-NMR is consistent with 
structure; MS (FD) 258 (M+); Anal. Calc'd for 
CiiHi3BrO-/l . 3CHC13 : C, 44.44; H, 4.34. Found: C, 44.58; II. 
4.51. 
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Preparation 180 




Reaction of the product of Preparation 179 (5.0 19.5 
mmol) , 4-nitroimida2ole (2,2 g, 19.5 mmol ) and sodium 
5 hydride (0.47 g, 19.5 mmol) indimethy 1 f ormamide (50 mL) 
as described in Preparation 148 gave 1.9 g (33%) of the 
desired product as a yellow oil: 'H-MMR is consistent 
with structure; MS (FD) 289 (M+); Anal. Calc'd for 

C, 58,13; H, 5.23; 14.52. Found: C/ 58.33; 

10 H, 5.17; N, 14.70. 



Re"duc t"im^ of ~t"h"e~p3rodu:c t^'o f " Prepara t"ion"r8"0^"l"4" 79 g' , — 1'7T(T 

15 mmol) under a hydrogen atmosphere with 10% palladium on 
carbon (3.5 g) in tet rahydrof uran (120 mL) followed by 
coupling of the product of Preparation Id (6.43 g, 17. n 
mmol), l-hydroxybenzotriazole (2.6 g, 18.7 mmol), l-{3- 
dimethylaminopropyl) -3-ethylcarbodiimide (3.9 g, 18.7 
20 mmol) as described in Preparation 149 gave 6.54 g {62'^) ' ■ 



Preparation 181 




SUBSTITUTE SHEET (RULE 26) 



BNSDOCID: <WO 9908699A1J_> 



wo 99/08699 



PCT/US9S/I7229 



287 



of the desired compound as an orange foam: ^H-NMR is 
consistent with structure; MS (ion spray) 622.5 (M+1); 
Anal. Calc'd for C3:iH43N507: C, 63.75; 6.97; N, 11.26. 

Found: C, 63.80; H, 7.09; N, 11.36. 



Reaction of the product of Preparation 181 (6.49 g, 10.0 
mmol) with lithium hydroxide (0.3 g, 12.0 mmoDin dioxane 
10 (90 mL) and water (50 mL) as described in Preparation 150 
gave 5.93 g (100%) of the desired product : ^H-NMR is 
consistent with structure; MS (ion spray) 594.6 (M+1); 
Anal. Calc'd for C3iHi9N507- 0 . 4 dioxane: C, 62.26; H, 6.76; 
N, 11.14. Found: C, 62.33; H, 6.41; N, 11.19. 



Preparation 182 




15 



Preparation 183 
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Reaction of the product of Preparation 182 {5.0 g, 8.4 
mmol), 4-methylpiperidine (1.0 mL, 8.4 mmol), 1- 
hydroxybenzotriazole (1.3 g, 9.24 mmol) and l-(3- 
dimethylaminopropyl ) -3 -ethy Icarbodiimide (1.9 9.24 
5 mmol) in dimethyl formamide (80 mL) as described in 

Preparation 151 gave 4.44 g (78%) of the desired product 
as a tan foam: ^H-MMR is consistent with structure; MS 
(ion spray) 675.7 (M+1); Anal, Calc'd for C37H50N6O6* 0 . 3HvO : 
C, 65.33; H, 7.50; 12.35, Found: C, 55.28; H, 7.37; 

10 N, 12.30. 



Examples 7 8 and 7 9 




2HCI 



Reaction of the product of Preparation 183 (4.17 g, 6.4 
15 mmol) and trif luoroacet ic acid (20 mL) in dichloromethane 

(50 mL) as described in Example 63 gave 2.59 g (65%) of 

the desired product: ^H-NMR is consistent with structure; 

MS (ion spray) 575.5 (M+1). Resolution of the 

diastereomers (0.22 g, 0,34 mmol) by chiral HPLC gave the 
20 respective isomers which were individually treated with a 

"sa't urat ed~ scJlTTt loh'^of ~hydro'chl"bT'i"c" aci'ci^lLlT^di^ thy F~e t he^^ 

to give the desired products: 

Example 78. (Isomer 1): 0.091 g (36%), 'h-NMR is 
consistent with structure; tp. = 4.40 min; MS (ion spray) 
25 575.3 (M+1); Anal. Calc'd for C-i2H.ioN(;04 : C, 66.88; H, 
7.37; 14.62. Found: C, 66.30; H, 7.20; N, 14.40. 
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Example 79, (Isomer 2): 0.059 g (24%); 'H-lNnviR is 
consistent with structure; tR = 5.3 min; MS (ion spray) 
575.3 (M+l) ; Anal. Calc'd for : C, 66.88; H, 

7.37; N, 14.62. Found; C, 67,02; H, 7.34; N, 14.40. 

Preparation 184 




Reaction of the product of Preparation 182 (0.7 g, 1.2 
mmol) , dimethylamine hydrochloride (0.1 g, 1.2 mmol), 
10 triethylamine (0.2 mL, 1.32 mmol), 1 -hydroxybenzot riazole 
(0.18 g, 1.32 TTunol) and 1 - ( 3 -dimethy laminopropy 1 ) -3 - 
ethylcarbodiimide (0,27 g, 1.32 mmol) in 

dimethyl forinamide (30 mL) as described in Preparation 151 
gave 0.55 g (75%) of the desired product as a tan foam: 
15 ^H-bJMR is consistent with structure; MS (ion spray) 621,7 
(M+1); Anal. Calc'd for C33H44N6O6: C, 63.85; H, 7.15; 
13.54. Found: 63.56; H, 7.37; N, 13.35. 



_9908699A1 I 
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Example 80 




2HCI 



Reaction of the product of Preparation 184 (0.46 g, 0.74 
mmol) with t r i f iuoroacet ic acid (2 mL) in dichioromethane 
5 (6 mL) as described in Example 63 gave 0.22 g (50%) of 
the desired product as a yellow solid: ^H-NMR is 
consistent with structure; MS (ion spray) 521.4 (M+l); 
Anal. Calc'd f or C:>8H3r.N,-.0,; " 2 . 5HC1 : C, 54.97; H, 6.34; N, 
13.74, Found: C, 54,85; H, 6.23; N. 13,58. 



10 

Preparation 185 




Reaction of the product of Preparation 182 (0.59 g, 1 
mmol), pyrrolidine (0.078 g, 1.1 mmol), 1- 
15 hydroxybenzotriazole (0.15 g, 1.1 mmol) and l-(3- 

dimethylaminopropyl ) -3 -eth\'lcarbodi imide (0.27 g, 1.1 
mmol) in dimethyl formamide (12 mL) as described in 
Preparation 151 gave 0.52 g (80%) of the desired product; 
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'H-NMR is consistent v^ith structure; MS (ion spray) 646 

(M+1) ; Anal. Calc'd for C^sHAoNeOr, : C, 65.00; H, 7.17; N, 

12.99. Found: C, 65.00; H, 7.05; 12.82. 

5 Example 81 




HCl 



Reaction of the product of Preparation 185 (0.39 g, 0.61 
mmol) with trif luoroacet ic acid (3.5 mL) 

indichloromethane (12 mL) as described in Example 63 gave 
10 0.3 g (90%) of the desired product as a white solid: ^H- 
NMR is consistent with structure; MS (ion spray) 546 
(M+1); Anal. Calc'd for C3oH36N50.; " 1 . 4HC1 : C, 60.99; H, 
6.69; N, 14.22". Found: C, 61.08; H, 6.51; N, 13.89. 

15 Preparation 186 




Reaction of the product of Preparation 182 (0.7 g, 1,32 
mmol ) , 4- ( 4 -f luorobenzoyl ) piperidine hydrochloride (0.3 
g, 1.2 mmol), triethylamine (0,2 mL, 1.32 mmol), 1- 



SUBSTITUTE SHEET (RULE 26) 



BNSOOCID: <WO 9908699A1 J_> 



wo 99/08699 



PCT/US9S/I7229 



292 

hydroiybenzotriazole (0.18 g, 1.32 mmol) and l-(3- 
dimethylaminopropyl ) -3 -ethylcarbodiimide (0.27 g, 1.32 
mmol) in dimethyl formamide (30 mL) as described in 
Preparation 151 gave 0.68 g (72%) of the desired product 
5 as a tan foam: ^H-NMR is consistent with structure; MS 
(ion spray) 783.6 (M+l); Anal. Calc'd for d^HsiFNgOv : C, 
65.97; H, 6.57; N, 10.73. Found: C, 65.86; H, 6.62; N, 
10 . 62 . 



10 



Examples 82 and 83 




Reaction of the product of Preparation 186 (0.7 g, 0.89 
mmol) with trif luoroacet ic acid (2 mL) in dichloromethane 
(6 mL) , as in Example 63 from Examples Part 2A. 0.45 g 

15 (66%) of the desired product as a yellow solid: ^H-NMR is 
consistent with structure; MS (ion spray) 683.4 (M+1); 
Anal. Calc'd for C38H43N6OC/2 . 4HCi : C, 59.25; H, 5.94; N, 
10.91, Found: C, 59.24; H, 5.66; N, 11.09. Resolution of 
the diastereomers (0.21 g, 0.32 mmol) by chiral HPLC gave 

20 the respective isomers which were individually treated 

w"i t fi ^"^s a t u r a t ed" "sb'lTi timT^o f ~ hydro chl"crrl'c~ a"c rd~i n— dre t-hyl 
ether to give the desired products: 
Example 82. (Isomer 1) 0.092 g (38%); ^H-NMR is 
consistent v/ith structure; tR = 5.83 min; MS (ion spray) 

25 683.4 (M+1) ; Anal. Calc'd for C.i.^H43FN,.Os ' 2HC1 : C, 60.40; H, 
6.00; 11.12. Found: C, 60.11; H, 6.12; N, 10.98. 
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Example 83 (Isomer 2) 0.065 g (27%) of the desired 
isomer as a white solid: 'h-NMR is consistent with 
structure; = 7.62 min; MS (ion spray) 683.4 (M+1); 
Anal. Calc'd f or C38H43FN^;0^.- 2HC1 : C, 60.40; H, 6.00; N, 
11.12. Found: C, 60.15; H, 5,82; N, 10.96. 



Preparation 187 



10 



15 



20 




Reaction of 1 -naphthy lacet ic acid (9.3 g, 50 mmol) , 
thionyl chloride (14.4 mL, 200 rranol), carbon 
tetrachloride (35 ruL) , N-bromosuccinimide (8.9 g, 50 
mmol), 48% HBr (8 drops) as described in Preparation 179 
gave- 12.6 g (86%) of the desired product as an oil: 'h- 
NMR is consistent with structure. 



Preparation 188 




Reaction of the product of Preparation 187 (11.8 g, 40 
mmol), 4-nitroimidazole (4.5 g, 40 mmol) and sodium 
hydride (1.6 g, 40 mmol) in dimethyl formamide (50 mL) as 
described in Preparation 148 gave 6.03 g (50%) of the 
desired product as an oil: 'h-NMR is consist.ent with 
structure; MS (ion spray) 325.1 (M+1); Anal. Calc'd for 
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Ci7Hic,N3O,-0 . 37H2O : C, 61.50; H, 4.78; N, 12.66. Found: C, 
61.46; H, 4.60; N, 12.73. 



Preparation 189 



5 




Reduction of the product of Preparation 188 (1.28 g, 4.0 
mmol) under a hydrogen atmosphere with 5% palladium on 
carbon (0.6 g) followed by coupling with the product of 
Preparation Id (1.5 g, 4.0 mmol), 1 -hydroxybenzotriazole 

10 (0.59 g, 4.35 mmol) and 1 - ( 3 -dimethy laminopropy 1) -3 - 

ethylcarbodiimide (0.9 g, 4.35 mmol) in tetrahydrof uran 
(30 mL) as described in Preparation 149 gave 1.99 g (77%) 
of the desired product as an orange foam: "H-NMR is 
consistent with structure; MS (ion spray) 657 (M+1); 

15 Anal. Calc'd for C3.H43Ns07 : 65,74; H, 6.59; 10.65. 

Found: 65.67; H, 6.53; N, 10.87. 



Preparat ion 190 
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The product of Preparation 189 (1.97 g, 3.0 mmol), 
lithium hydroxide (0.08 g, 3.3 mmol ) , dioxane (20 mL) , 
water (10 mL) , as in Preparation 150. 1.8 g (95%) of the 
desired product. ""h-NMR is consistent with structure; MS 
5 (ion spray) 630 (M+l); Anal. Calc'd for C34H39N5O7 • 1 . OSH-^O : 
C, 62.96; H, 6.39; 10.80, Found: C, 63.09; H, 6.39; 

10.40. 



Preparation 191 



10 




Reaction of the product of Preparation 190 (0.63 g, 1.0 
mmol), 4-methylpiperidine (0.099 g, 1.0 mmol) , 1- 
hydroxybenzotriazole (0.15 g, 1.1 mmol) and l-(3- 
dimethylaminopropyl) -3-ethylcarbodiimide (0.23 g, 1.1 

15 mmol) in dimethyl formamide (12 mL) as described in 

Preparation 151 gave 0,60 g (85%) of the desired materic^J 
as a white solid: ^H-NMR is consistent with structure; MS 
(ion spray) 710 (M+1) ; Anal. Calc'd for C4oH,oN606 : C, 
67.58; H, 7.09; N, 11.82. Found: C, 67.33; H, 6.94; 

20 11.58. 
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Example 84 




2HCI 



Reaction of the product of Preparation 191 (0.60 g, 0.84 
mmol) with trif luoroacetic acid (4 mL) in dichloromethane 
5 (12 mL) as described in Example 63 gave 0.47 g (92%) of 
the desired product as a white solid: ^H-NMR is 
consistent with structure; MS (ion spray) 610 (M+1) ; 
Anal. Calc'd for C,,H,2N604 2 . 7HC1 : C, 59.28; H, 6.35; 
11.85. Found: C, 59.34; H, 6.57; N, 11.75. 

10 

Preparation 192 




Reae-t^i-on- of-t-he-product--of-^Preparat-ron~-19"0--( 0 g- — 'l—(r 

mmol), pyrrolidine (0.071 g, 1.0 mmol), 1- 

15 hydroxybenzotriazole ( 0 . 15 g, 1.1 mmol) and l-(3- 

dimethylaminopropyl) -3-ethylcarbodiimide (0.23 g, 1.1 
mmol) in dimethyl formamide (12 mL) as described in 
Preparation 151 gave 0 , 54 g (78%) of the desired product 
as a solid: ^H-NMR is consistent with structure; MS ( ioi 
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spray) 682 (M+1); Anal. Caic'd for C38H46Nf.Oc : 66.84; H, 

6.79; N, 12.31. Found: C, 66.59; 6.78; N, 12.29. 



Reaction of the product of Preparation 192 (0.443 0.65 
mmol) with tri f luoroacet ic acid (4 mL) in dichloromethane 
(12 mL) as described in Example 63 gave 0.27 g (65%) of 
the desired product as a white solid: ^H-NMR is 
10 consistent with structure; MS (ion spray) 582 (M+l); 

Anal. Calc'd for C3'jH3aNf;0, ' 2 . 8HC1 : C, 57.88; H, 6.01; N, 
12.27. Found: C,. 57.83; H, 6.47;"N, 12.11. 

15 Preparation 193 



To a solution of Preparation 8 from Examples Part 1 (1.0 
g, 1.7 mmol), N, N-dimethy lamine hydrochloride, 0.14 g 
(1.7 mmol), triethylamine , 0.26 mL (1.9 mmol) and 1- 



Example 85 
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hydroxybenzotriazole, 0.26 g (1.9 mmol) in 70 mL of 
dimethyl formamide was added 0.4 g (1.9 rtimol) of l-(3- 
dimethylaminopropyl) -3 -ethy Icarbodiimide , The reaction 
mixture was stirred overnight then concentrated. The 
5 residue was slurried in ethyl acetate, filtered and water 
was added. The mixture was extracted with ethyl acetate! 
The combined organic extracts were washed with brine, 
dried over sodium sulfate, filtered and concentrated. 
The residue was chromatographed on silica gel using 4% 
10 methanol/chlorof orm as eluant to yield 0.58 g (56%) of 
the desired compound as a white foam: ^H-NMR is 
consistent with structure; MS (FD) 606 (M+); Anal. Calc'd 
for C.i.H.nN^O. : C, 63.35; 6.. 98; M, 13.85. Found: C, 

63.18; H, 7.03; N, 13.84, 



15 



Example 86 




2HCI 



To a solution of the product of Preparation 193, 0.5 g 
(0.82 mmol) in 12 mL of dichloromethane was added 4 mL of 
20 trif luoroacetic acid. After stirred for 1 h, water was 



added. The reaction was quenched with solid sodium 
bicarbonate and was extracted with chloroform. The 
combined organic extracts were washed with brine, dried 
over sodium sulfate, filtered and concentrated. The 
25 residue was dissolved in ethyl acetate and hydrochloric 

acid-saturated ether was added. The resulting slurry was 
concentrated to yield 0.4 g (85%) of the desired product 
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as a yellow solid: 'h-NMR is consistent with structure; 
MS (FD) 506.4 (M+); Anal. -Calc'd for Cr/HinN^O^t ' 2 . 9HC1 : C\ 
53.85; H, 4.50; M, 13.95. Found: C, 53.91; H, 6,14; N, 
13 .76 . 

Preparation 194 




Reaction of the product of Preparation 8 from Examples 
Part 1 (1.0 g, 1.7 mmol), diethylamine (0.18 mL, 1.7 

10 mmol), l-hydroxybenzotriazole (0.26 g, 1.9 mmol), l-(3- 
dimethylaminopropyl ) -3 -ethy Icarbodi imide (0.4 g, 1.9 
mmol), dimethyl formamide (80 mL) as described in 
Preparation 193 gave 0.53 g (49%) of the desired product 
as a yellow foam: 'H-NMR is consistent with structure; MS 

15 (FD) 634 . 3 (M-f-) . 



Example 87 




2HCI 
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Reaction of the product of Preparation 194 (0.52 g, 0.82 
mmol) , t rif luoroacet ic acid (4 mL) , dichloromethane (12 
mL) as described in Example 86 gave 0.47 g (100%) of the 
desired product as a white solid; ^H-NMR is consistent 
5 with structure; MS (FD) 534.1 (M-f); Anal. Calc'd for 

C29H38N60,-2 . 4HC1 : C, 55.99; H, 6.54; 13.51. Found: C, 

55.88; H, 6.91; N. 13.32. 



Preparation 19 5 



10 




Reaction of the product of Preparation 8 from Examples 
Part 1 (1.0 g. 1.7 mmol), N-methy lethylamine (0.15 mL, 
1.7 mmol), 1-hydroxybenzotriazole (0.26 g, 1.9 mmol), 1- 
(3-dimethylaminopropyl ) -3 -ethy Icarbodi imide ( 0 . 4 g, 1.9 
15 mmol) , dimethyl formamide (40 mL) as in Preparation 193 
gave 0.56 g (56%) of the desired product as a tan foam: 
^H-NMR is consistent with structure; MS (FD) 620 (M+) ; 
Anal. Calc'd for C33H44N6O,: C, 63.85; H, 7.15; N, 13.54. 
Found: C, 63.45; H, 7.19; 13.15. 
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Example 88 




2HCI 



(0.4 g, 0.64 mmol) , tr i f luoroacet ic acid (2 mL) , 
dichloromethane (6 mL) , as in Example 86 gave 0.32 g 



5 (84%) of the desired product as a yellov/ solid: 'H-NMR is 
consistent with structure; MS (FD) 520 (M+); Anal. Calc'd 
for C2bH36Ng04'2 . 2HC1 : C, 55.97 ; H, 6.41; N, 13.99. Found: 
C, 56.11; H, 6.23; N, 13.60. 



Reaction of the product of Preparation 8 from Examples 
Part 1 (0.6 g, 1.0 mmol), cyclopropy lamine (0.07 mL, 1.0 

15 mmol), l-hydroxybenzotriazole (0.15 g, 1.1 mmol), l-(3- 
dimethylaminopropyl) -3-ethylcarbodiimide (0.23 g, 1.1 
mmol), dimethylf ormamide (30 mL) as described in 
Preparation 193 gave 0.31 g (50%) of the desired product, 
as a white foam: ^H-NMR is consistent with structure; MS 

20 (ion spray) 619.6 (M+l); Anal. Calc'd for C33H42N6O6 ' 1 . IH^O : 



Preparation 19 6 
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C, 62.07; H, 6.98; M, 13.15, Found: C, 62.19; H, 6.43; 
12.82. 



Example 89 



5 




2HCI 



Reaction of the product of Preparation 196 (0.31 g, 0.5 
mmol), trif luoroacetic acid (2 mL) , dichloromethane (6 
mL) as described in example 86 gave 0.27 g (90%) of the 
desired product as a white solid; ^H-NMR is consistent 
10 with structure; MS (ion spray) 518 (M+1); Anal. Calc'd 

for C28H3^N604*2 .4HC1 : C, 55,49; H, 6.05; N, 13.87. Found 
C, 55.63; H, 5.27; 13.29. 



Preparation 197 




Reaction of the product of Preparation 8 from Examples 
Part 1 (1.0 g, 1.7 mmol), benzylamine (0,2 mL, 1.7 mmol), 
l-hydroxybenzotriazole (0,26 g, 1.7 mmol), l-(3- 
dimethylaminopropyl ) -3 -ethylcarbodiimide (0.4 g , 1.9 
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mmol), dimethyif ormamide (80 mL) as in Preparation 193 
gave 0.86 g (75%) of the desired product as a white foam: 
^H-NMR is consistent with structure; MS (FD) 669 (M+) . 

5 Example 9 0 




2HCI 



Reaction of the product 197 (0.76 g, 1.1 mmol), 
trif luoroacetic acid (4 mL) , dichloromethane (12 mL) as 
described in Example 86 gave 0.52 g (79%) of the desired 
10 product as a yellow solid: ^H-NMR is consistent with 
structure; MS (FD) 568 (M+); Anal. Calc'd for 
C3-^H3sN604-2 .5HC1: C, 58.25; H, 5.88; N, 12.74. Found: C, 
57.95; H, 6.02; N, 13.18. 



Preparation 198 




■Reaction of the product of Preparation 8 from Examples 
Part 1 (1.0 g, 1.7 mmol), N-benzy Imethy lamine (0.22 mL, 
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1.7 mmol), 1-hydroxybenzotriazole (0.26 g, 1.9 mmol), 1- 
(3-dimethylaminopropyl) -3 -ethylcarbodiimide (0 . 4 g, 1.9 
mmol), dimethyl formamide (80 mL) as in Preparation 193 
gave 0.65 g (56%) of the desired product as a white foam: 
5 ^H-]SFMR is consistent with structure; MS (FD) 682.5 (M+). 



Example 91 




2HCI 



Reaction of the product of Preparation 198 (0.6 g, 0,88 
10 mmol), trif luoroacetic acid (4 mL) , dichloromethane (12 
mL) as described in Example 86 gave 0.53 g (96%) of the 
desired product as a white solid: ^H-NMR is consistent 
with structure; MS (FD) 582.2 (M+); Anal. Calc'd for 
C33H'37Ne;04-2.5HCl: C, 58.82; H, 6.08; N, 12.47. Found: C, 
15 58.85; H, 6.27; N, 12.39. 



Preparation 199 
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Reaction of the product of Preparation 8 from Examples 
Part 1 (1.0 g, 1.7 mmol), methoxypropy lamine (0.18 mL, 
1.7 mmol), l-hydroxybenzot riazole (0.26 g, 1.9 mmol), 1- 
( 3 -dimethylaminopropyl ) -3 -ethy Icarbodi imide ( 0 . 4 g, 1.9 
5 mmol), dimethyl formamide (40 mL) as in Preparation 193 
gave 0,8 g (73%) of the desired product as a white foam: 
^H-NMR is consistent with structure; MS (FD) 650 (M+) . 



Example 92 



10 




2HCI 



Reaction of the product of Preparation 199 (0.75 g (1.16 ' 
mmol), trif luoroacet ic acid (4 mL) , dichloromethane (12 
mL) as described in Example 86 gave 0.52 g (72%) of the 
desired product as a yellow solid: 'h-NMR is consistent: 
15 with structure; MS (FD) 550 (M+); Anal. Calc'd for 

C29H38N605-2 .7HC1 : 53.66; H, 6.32; N, 12.95. Found: C, 

53.93; H, 6.27; N, 13.14, 



Preparation 200 



20 
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Reaction of the product of Preparation 8 from Examples 
Part 1 (0.6 g, 1.0 mmol), 2 - { et hy 1 thio ) ethy lamine 
hydrochloride (0.15 g, 1.0 mmol), tr iethylamine (0.16 mL, 
1.1 mmol) , l-hydroxybenzotriazole (0.15 g, 1.1 mmol), 1- 
5 (3-dimethylaminopropyl) -3-ethylcarbodiimide (0.23 g, 1.1 
mmol), dimethyl formamide (30 mL) as in Preparation 193 
gave 0.42 g (63%) of the desired product as a white foam: 
^H-NMR is consistent with structure; MS (FD) 663,3 (M+); 
Anal. Calc'd for C^dHAf-NGOt^S : C, 61.24; H, 6.95; 12.60. 
10 Found: C, 61.00; H, 6.83; N, 12.48. 



Example 93 




2HCI 



Reaction of the product of Preparation 200 (0.36 g, 0.54 
15 mmol), trif luoroacet ic acid (2 mL) , dichloromethane (6 

mL) , as described in Example 86 gave 0.28 g (80%) of the 
desired product as a white solid: ^H-NMR is consistent 
with structure; MS (FD) 566 (M+); Anal. Calc'd for 
C29H3BN6O4S.2 . 2HC1 ; C, 53.84; H, 6.26; N, 12.99. Found: C. 
2 0 "53 ;9 9 ;~"H ;~6"."(3X; ~Nr~r2T7^9T 
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P'Tg^paration 201 




Heactxon of the product oE Preparation 8 £ro. E^a^ples 
Part 1 (0.6 g, 1.0 n^oU , phenoxyethylamine (0.14 g, 1.0 

i-hydroxYbenzotriazole (0.15 g, 1.1 ™nol), l-O- 
dimethylaminopropyl>-3-ethylcarbodrimrde (0.23 g. 1. 
^ol). dimethyl tormamide (20 mL, as described rn 
preparation 193 gave 0.53 g .76%, of the des.red product 
,3 a tan foam: 'h-MMR rs consistent with structure; MS 
(FD) 698 (M+) . 

Example 94 




2HCI 



15 



Heaction of the product of Preparation 201 (0.46 g, ^67 
™.ol), trifluoroacet.c acrd ,2 .L, , drchloromethane 6 
„L, as described in Example 86 gave 0.28 g (62.) o. the 
desired product as a white solid, 'H-NMR is consistent 
with structure; MS (FD) 598 (M.,; Anal. Calc-d for 
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C33H38N6OS.2 . OHCl : C, 59.01; H, 6.00; N, 12.51. Found: C, 
58.97; H, 5.09; N, 12.40. 



Reaction of the product of Preparation 8 from Examples 
Part 1 (0.6 g, 1.0 mmoi), 4 - f luorophenethy lamine (0.13 
mL, 1.0 mmol) , 1-hydroxybenzotriazole (0.15 g, 1.1 mmol), 
1- ( 3 -dimethylaminopropyl ) -3 -ethylcarbodiimide (0.23 g, 

I. 1 mmol), dimethyl formamide (30 mL) as described in 
Preparation 193 gave 0.5 g (71%) of the desired product 

as a yellow foam: ^H-NMR is consistent with structure; MS 
(FD) 700.5 {M+) ; Anal. Calc'd for CisH^isFNeOG- 0 . 5H2O : C, 
64.30; H, 6,53; N, 11.84. Found: C, 64,12; H, 6.38; N, 

II. 73. 



Preparation 202 




Example 95 




2HCI 
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Reaction of the product of Preparation 202 (0.5 g, 0.71 
mmol), trif luoroacet ic acid (2 mL) , dichloromethane (6 
mL) , as described in Example 86 gave 0.28 g (58%) of the 
desired product as a white solid: ^H-NMR is consistent 
5 with structure; MS (FD) 500 (Mh-); Anal. Calc'd for 

C3:^H37FN604 2 .2HC1 : C, 58.21; H, 5.80; N, 12.34. Found: C\ 
58.32; H, 5.92; M, 12.07. 



Preparation 203 




Reaction of the product of Preparation 8 from Examples 
Part 1 (1.0 g, 1.7 mmol), 3-pyrroline • ( 0 . 13 mL, 1,7 
mmol), 1-hydroxybenzotriazole (0.25 g, 1.9 mmol), l-(3- 
dimethylaminopropyl ) -3 -ethylcarbodiimide (0.4 g, 1.9 
15 mmol), dimethyl formamide (80 mL) as described in 

Preparation 193 gave 0.75 g (70%) of the desired product 
as a white foam: ^H-NMR is consistent with structure; MS 
(FD) 630 , 2 (M+) . 
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2HCI 



5 



10 



Reaction of the product of Preparation 203 (0.7 g, 1.1 
mmol), trif luoroacetic acid (4 mL) , dichloromethane (12 
mL) as described in Example 86 gave 0.52 g (84%) of the 
desired product as a yellow solid: ^H-NMR is consistent 
with structure; MS (FD) 530 (M4-). Anal. Calc'd for 
C29H33N604-2 .7HC1: C, 55.37; H, 5.88; N, 13.36. Found: C, 
55.49; H, 5.95; M, 13.56. 



Reaction of the product o^F^epar^Fxon^'^~f r^rn^Exa^ 

Part 1 (1.0 g, 1.7 mmol), R-2 -methoxymethylpyrrolidine 
(0.2 mL, 1.7 mmol), 1 -hydroxybenzotr iazole (0.26 g, 1.9 
mmol) , 1- ( 3 -dimethylaminopropyl) -3 -ethy Icarbodiimide (0.4 
g, 1.9 mmol), dimethyl formamide (80 mL) , as described in 
Preparation 193 gave 0.82 g (71%) of the desired compound 



Preparation 204 
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as a white foam: 



H-NMR is consistent with structure; MS 



(FD) 676 . 4 (M+) . 



Example 97 



5 




2HCI 



Reaction of the product of Preparation 204 (0.7 g, 1.0 
mmol) , trif luoroacet ic acid (4 mL) , dichloromethane (12 
mL) , as described in Example 86 gave 0.56 g (92%) of the 
desired product as a white solid: ^H-NMR is consistent 
10 with structure; MS (FD) 576 (M+); Anal. Calc'd for 

C3iH39N60s-2 . 5HC1 : C, 55.75; 6.41; 12.58. Found: C, 

55.45; H, 6.36; N, 13.17. 

15 Preparation 205 



/ 

Reaction of the product of Preparation 8 from Examples 
Part 1 (1.0 g, 1.7 mmol), D-proline methyl ester (0.22 g. 
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1.7 mmol), 1-hydroxybenzotriazole (0.23 g, 1.7 minol), 1- 
( 3 -dimethylaminopropyl ) -3 -ethylcarbodiirnide (0.4 g, 1.9 
mmol), dichloromethane (50 mL) as described in Example 86 
gave 0.2 g (17%) of the desired compound as a yellow 
5 foam: ^H-NMR is consistent with structure; MS (FD) 690 

(M4-) . 



Example 98 




2HCI 



/ 

10 Reaction of the product of Preparation 205 (0.18 g, 0.26 
mmol) , trif luoroacet ic acid (3.3 mL) , dichloromethane (10 
mL) as described in Example 86 gave 0.16 g (93%) of the 
desired product as a white foam: IH-NMR is consistent 
with structure; MS (FD) 590 (M+) . 



15 

Preparation 206 




Reaction of the product of Preparation 8 from Examples 
Part 1 (1.0 g, 1.7 mmol), ( S ) -2 -methoxymethylpyrrolidine 
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(0.2 mL, 1.7 mmol), 1 -hydroxybenzot r iazole (0.26 g, 1.9 
mmol) , 1- ( 3-diinethylaminopropyl) -3 -ethy Icarbodiimide (0.4 
g, 1,9 mmol), dimethyl formamide (80 mL) as described in 
Preparation 193 gave 0.87 g (76%) of the desired product 
as a tan foam: ^H-IsnyTR is consistent with structure; MS 
(FD) 676 (M+) . 



mL) as described in Example 86 gave 0.54 g (77%) of the 
desired product as' a tan solid: ^H-NMR is consistent with 
structure; MS (FD) 576.1 (M+); Anal. Calc'd for 
C3iH-j9N60.-2 . 3HC1 : C, 56.37; H, 6.45; N, 12.72. Found: C, 
56.28; H, 6.04; N, 13.36. 



Example 9 9 




2HCI 



Reaction of the product of Preparation 206 (0.77 g, 1.1 
mmol), trif luoroacetic acid (4 mL) , dichloromethane (12 



Preparation 208 
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Reaction of the product o£ Preparation 8 from Examples 
Part 1 (1.0 g, 1,1 mmol), 3 , 5-dimethy Ipyrrolidine (0.2 
mL, 1.7 mmol) , 1 -hydroxybenzot r iazo ie (0.26. g, 1.9 mmol), 
1- (3-dimethylaminopropyl ) -3 -ethy Icarbodi imide (0 . 4 g, 1.9 
5 mmol), dimethylf ormamide (80 mL) , as described in 

Preparation 193 gave 0.95 g (85%) of the desired product' 
as a tan foam: ^H-NMR is consistent v/ith structure; MS 
(FD) 661 (M-i-) ; Anal. Calc'd for C^^H^^NeOf.: C, 65.43; H, 
7.32; N, 12.72. Found: C, 65.22; H, 7.19; N, 12.87. 

10 

Example 10 0 




2HCI 



Reaction of the product of Preparation 208 (0.9 g, 1.4 
mmol) , trif luoroacetic acid (4 mL) , dichloromethane (12 
15 mL) as described in Example 86 gave 0.69 g (83%) of the 
desired product as a yellow solid: 'h-NMR is consistent 
with structure; MS (FD) 561 (M+); Anal. Calc'd for 
C:,iH39N604-2 .2HC1 : C, 58.10; H, 6.64; N, 13.11. Found: C\ 
58.04; H, 6.75; 13.53. 

20 
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Preparation 209 




Reaction of the product of Preparation 8 from Examples 
Part 1 (1.0 g, 1.7 mmol), azetidine (0.11 mL, 1.7 mmol), 
5 l-hydro:<ybenzotriazole (0.26 1.9 mmol), l-(3- 

dimethylaminopropyl ) -3 -ethylcarbodiimide (0.4 g , 1.9 
mmol), dimethyl formamide (80 mL) as described in 
Preparation 193 gave 0.64 g (61%) of the desired product 
as a tan foam: 'H-MMR is consistent with structure; MS 
10 (FD) 618 {M+) . 



Example 101 




2HCI 



Reaction of the product of Preparation 209 (0.5 g, 0.8 1 
15 mmol), trif luoroacet ic acid (4 mL) , dichloromethane (12 
mL) as described in Example 86 gave 0.42 g (93%) of th- 
desired product as a v/hite solid: ^H-^rMR is consistenl 
with structure; MS (FD) 518 (M+); Anal. Calc'd for 
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C2i^H3-,NcO.-2 .5HC1: C, 55.15; H, 6.03; M, 13.78. Found: C, 
55.36; H, 5.87; M, 14.01. 

5 Preparation 210 




Reaction of the product of Preparation 8 from Examples 
Part 1 (1.0 g, 1.7 mmol ) , hept amethy leneimine (0.22 mL, 
l-hydroxybenzotriazole (0.26 g, 1.9 mmol), l-(3- 

10 dimethylaminopropyl ) -3-ethylcarbodiimide (0.4 g, 1.9 
mmol), dimethylf ormamide (80 n\L) as described in 
Preparation 193 gave 0.89 g (77%) of the desired produci 
as a tan foam: ^H-NMR is consistent with structure; MS 
(FD) 674 (M+) ; Anal. Calc'd for CavH^oN^O,/ 0 . 6H2O : C, 64. bl^- 

15 7.53; N, 12.26. Found: C\ 64.59; H, 7.39; N, 12.83. 



Example 102 




Reaction of the product of Preparation 210 (0.83 g, 1.2 
mmol) , trif luoroacetic acid (4 mL) , dichloromethane (12 
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10 



mL) as described in Example 86 gave 0.67 g (92%) of the 
desired product as a tan solid: ^H-NMR is consistent with 
structure; MS (high res) calc'd for : 575.3346. 

Found: 575 .3352 . 



Reaction of the produce of Preparation 8 from Examples 
Part 1 (1.0 1.7 mmoi), 3 -azabicyclo ( 3 . 2 . 2 ) nonane (0.21 

g, 1,7 mmol) , l-hydroxybenzotriazole (0.25 g, 1.9 mmol) , 
1- (3-dimethylaminopropyl ) - 3 -ethy Icarbodi imide (0.4 g, 1.9 
mmol) , dimethyl formamide (80 mL) as described in 
Preparation 193 gave 1.0 g (85%) of the desired compound 
as a yellow foam: *H-NMR is consistent with structure; MS 
(FD) 686 (M+); Anal. Calc'd for C^bHsoN^O.: : C, 66.45; 
7.34; N, 12.24. Found: C, 66,65; H, 7.42; N, 12.34. 



Preparation 211 
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Example 10 3 




2HCI 



Reaction of the product of Preparation 211 (0.95 g, 1,4 
mmol), trif luoroacet ic acid (4 mL) , dichloromethane (12 
5 mL) as described in Example 86 gave 0.75 g (86%) of the 
desired product as a yellow solid: 'h-NMR is consistent 
with structure; MS (FD) 586 (M+); Anal. Calc'd for 
Cv.^H4iNkO,-2 .2HC1 : 59.43; H, 6.68; n, 12.60. Found: 

59.54; H, 6.86; M, 12.73. 



Preparation 212 




Reaction of the product of Preparation 8 from Examples 
15 .Part 1 (1.0 g, 1.7 mmol), thiazolidine (0.134 mL, 1.7 

mmol), l-hydroxybenzotriazole (0.26 g, 1.9 mmoi), l-(3- 
dimethylaminopropyl ) -3 -ethylcarbodiimide (0.4 g, 1.9 
mmol), dimethyl formamide (40 mL) as described in 
Preparation 193 gave 0.33 g (30%) of the desired product 
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as a whitie Eoarn: 
(FD) 650 (M-h) . 



H-NfMR is consistent with structure; MS 



Example 104 



10 




2HCI 



Reaction of the product of Preparation 212 (0.31 g, 0.48 
mmol), trif luoroacetic acid (4 mL) , dichloromet hane (12 
mL) as described in Example 86 gave 0.28 g (93%) of the 
desired product as a white solid: 'h-NMR is consistent 
with .structure; MS (FD) 550 (M+); Anal, Calc'd for 
C3gH34N60,S-2 . 6HC1 : C, 52.10; H, 5,72; N, 13.01. Found: C, 
52.01; H, 5.78; N, 13.23. 



15 




Preparation 213 





Reaction of the product of. F'roparation 8 from Examples 
Part 1 (0..6 g, 1.0 mmol), ^- h iornorpholine (.0,1 mL, 1.0 
mmol), 1-hydroxybenzotriazcvi (0.15 g, 1.1 mmol ) , l-(3- 
dimethylaminopropyl) -3 -ethx- ■ Mthodiimide (0,23 g, 1.1 
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mmol), dimethyl formamide (40 ml.) as described in 
Preparation 193 gave 0.34 g (55%) o£ the desired product 
as a tan foam: ^H-MMR is consistent with structure; MS 
(FD) 564 (M-f); Anal. Calc'd for C:uiH44N60f.S ' 0 . IH2O : C, 
61.43; H, 6.67; N, 12.64. Found: 59.81; H, 6.79; N, 
12 .31 . 



Reaction of the product of Preparation 213 {0.3 g, 0.45 
mmol) , trif luoroacetic acid (4 mL) , dichloromethane (12 
mL) as described in Example 86 gave 0.26 g (100%) of the 
desired product as a yellow solid: ^H-NMR is consistent 
with structure; MS (FD) 564.1 (M+); Anal. Calc'd for 
C39H3GN60r.-3HCl : C, 51.67; H, 5.83; N, 12.47. Found: C, 
52,08; H, 6.24; N, 12.48. 



Example 10 5 




Preparation 214 




O 




N 
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To a solution of the product of Preparation 213, 0.!52 g 
(0.78 mmol) in 10 mL of dichloromet hane was added 0.3 6 niL 
(3.12 mmol) of 30% hydrogen peroxide. The solution was 

heated to reflux for 4 h, then quenched with sodium 
5 bisulfite and concentrated. The residue was 

chromatographed on silica gel using 10% 

methanol/chlorof orm as eluant to yield 0.16 g (30%) of 
the desired product as a white foam: -H-MMR is consistent 
with structure; MS (FD) 681 (M+); Anal. Calc'd for 
10 C34H,,N607S'l . 5H2O : C, 56.42; H, 6,54; N, 11.61. Found: C, 
56.39; H, 6.15; M, 11.67. 



15 Reaction of the product of Preparation 214 (0.15 g, 0,21 
mmol), trif luoroacet ic acid (4 mL) , dichloromethane (12 
mL) as described in Example 86 gave 0.13 g (100%) of the 
desired product as a white solid: ^H-NMR is consistent 
with structure; MS (FD) 580 (M+); Anal. Calc'd for 

20 C29H36N,05S-2 . 5HC1 : C, 51.84; H, 5.78; 12.51. Found: C, 

51.81; H, 5.79; N, 11.84. 
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Preparation 215 




Reaction of the product of Preparation 8 from Examples 
Part 1 (0.5 g, 0.9 mmol) , N-methy Ipiperazine (0.1 mL, 0.9 
5 mmol), 1-hydroxybenzotriazole (0.13 g, 1.0 mmoi ) , l-(3- 
. dimethylaminopropyl ) -3 -ethylcarbodiimide (0.2 g, 1.0 
mmol), dimethyl formamide (30 mL) as described in 
Preparation 193 gave 0.12 g (20%) of the desired product 
as a clear oil: ^H-NMR is consistent with structure; MS 
10 (FD) 662 (M+) . 



Reaction of the product of Prepalr^tron'^2T5 ^("0Tr~gT"''0vl-5-- 
mmol), trif luoroacetic acid (4 mL) , dichloromethane (12 
mL) as described in Example 86 gave 0.085 g (94%) of the 
desired product as a yellow solid: ""h-NMR is consistent 
with structure; MS (FD) 561 (M+) , 



Example 107 




4HCI 
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Preparation 216 




Reaction of the product of Preparation 8 from Examples 
Part 1 (0.6 g, 1.0 mmol), 1 -acety Ipiperazine (0.13 g, 1.0 
5 mmol), 1-hydroxybenzotriazole (0.15 g, 1.1 mmol), l-(3- 
dimethyiaminopropyl ) -3 -ethy Icarbodiimide (0.23 g, 1.1 
mmol), dimethyl formamide (40 mL) as described in 
Preparation 193 gave 0.52 g (75%) of the desired compound 
as a tan foam: 'h-NMR is consistent with structure; MS 
10 (FD) 589 . 4 (M-f ) . 



Example 108 




4HCI 



Reaction of the product of . Preparation 216 (0.47 g, 0.68 
mmol), trif iuoroacetic acid (4 mL) , dichloromethane (12 
mL) as described in Example 86 gave 0.2 g (50%) of the 
desired product as a tan solid:. ^H-NMR is consistent with 
structure; MS (FD) 589.3 (M+); Anal. Calc'd for 
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C31H39N7O1/4 . 5HCi : C, 49.40; H 5.82; N, 13.01. Found: C, 
49.84; H, 5.99; N, 12.57. 



Reaction of the product of Preparation 8 from Examples 
Part 1 (0.5 g, 0.9 mmol), N-phenylpiperazine (0.14 mL, 
0.9 mmoi), 1 -hydroxybenzot riazole (0.13 g, 1.0 mmol), 1- 
(3-dimethylaminopropyl ) -3 -ethylcarbodiimide (0.2 g, 1.0 
mmol), dimethylf ormamide (30 mL) as described in 
Preparation 193 gave 0.42 g (65%) of the desired product 
as a tan foam: 'H-NMR is consistent with structure; MS 
(FD) 723.7 (M+) ; Anal. Calc ' d for C4oH,i9N70.. : C, 66.37; H, 
6.82; N, 13.55. Found: C, 62.92; H, 6.87; N, 13.24, 



Reaction of the product of Preparation 217 (0.38 g, 0.5 
mmol), trif luoroacetic acid (4 mL) , dichloromethane (12 
mL) as described in Example 86 gave 0.2 g (87%) of the 



Preparation 217 




Example 109 




2HCI 
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desired product as a tan foam: ^H-MMR is consistent v/ith 
structure; MS (FD) 523 (M-f ) . 



Preparation 218 



5 




Reaction of the product of Preparation 8 from Examples 
Part 1 (0.6 g, 1.0 mmol), 1 - ( 4 - f luoropheny 1 ) piperazine 
(0.18 g, 1.0 mmol), 1 -hydroxybenzot riazole (0.15 g, 1.] 
mmol ) , 1 - ( 3 -dimethy 1 ami nop ropy 1 ) ~3 -ethy Icarbodi imide 

10 (0.23 g, 1.1 mmol), dimethyl formamide (30 mL) as 

described in Preparation 193 gave 0.42 g (57%) of the 
desired product as a tan foam: ^H-MMR is consistent wixAi 
structure; MS (FD) 742 (M+); Anal. Calc'd for 
C4oH,8N706F-0 . 4H2O: C, 64.14; H, 6.57; N, 13.09. Found: C, 

15 64.06; H, 6.35; N, 12.75. 
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10 



15 



Reaction of the product of: Preparation 218 (0.37 g, 0.5 
mmol), trif luoroacetic acid (2 mL) , dichloromet hane (6 
mL) as described in Example 86 gave 0.36 g (100%) of the 
desired product as a white solid: ^H-NMR is consistent 
with structure; MS (FD) 641 (M+); Anal. Calc'd for 
C35H,nN704F'2 . 8HC1 : C, 56.52 ; H, 5.80; N, 13.18, Found: C, 
56.92; H, 5.79; M, 12.86. 



Reaction of the product of Preparation 8 from Examples 
Part 1 (0.6 g, 1.0 mmol), 4~piperazinoacetophenone (0.2 
g, 1.0 mmol), 1 -hydroxybenzotriazole (0.15 g, 1.1 mmol ) , 
1- ( 3-dimethylaminopropyl ) -3-ethylcarbodiimide (0.23 g , 
1.1 mmol), dimethylf ormamide (30 mL) as described in 
Preparation 193 gave 0,42 g (55%) of the desired compounii 
as a tan foam: ^H-NMR is consistent with structure; MS 
(ion spray) 766.2 (M+1); Anal. Calc'd for ' 0 . 8H,0 : 

C, 64,56; H, 6.91; N, 12.55. Found: C, 64.59; H, 6.59; 
N, 12.31. 



Preparation 219 
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Example 111 




2HCI 



Reaction of the product of Preparation 219 (0.36 g, 0.47 
mmol), trif luoroacetic acid (2 mL) , dichloromet hane (6 
5 mL) as described in Example 86 gave 0.33 g (94%) of the 
desired product as a yellow solid: ^H-NMR is consistent 
with structure; MS (ion spray) 666 (M+1); Anal. Calc'd 
for C-37H.r.N70^.-2 . 5HC1 : C, 58.71; H, 6.06; M, 12.95. Found: 
C, 58.56; H, 6.44; N, 12.60. 

10 

Preparation 22 0 




Reaction of the product of Preparation 8 from Examples 
Part 1 (0.6 g, 1.0 mmol), 1 - ( 2 -pyridyi ) piperazine (0.16 
mL, 1.0 mmol) , 1-hydroxybenzot riazole (0.15 g, 1.1 mmol), 
1- (3-dimethylaminopropyl ) -3 -ethylcarbodiimide (0.23 g, 
1,1 mmol), dimethylf ormamide (40 mL) as described in 
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Preparation 193 gave 0.48 g (66%) of the desired product 
as a white foam: 'h-NMR is consistent with structure; MS 
(ion spray) 725 (M+1); Anal. Calc'd for CagH^sNsOv. 0 . 5H2O : 
C, 63.83; H, 6.73; N, 15.27. Found: C, 63.85; H, 6.76; 
N, 15.09. 



Example 112 



10 



15 




2HCI 



Reaction of the product of Preparation 220 (0.42 g, 0.58 
mmol) , trif luoroacetic acid (2 mL) , dichloromethane (6 
mL) as described in Example 86 gave 0.35 g (88%) of the 
desired product as a white foam: ^H-NMR is consistent 
with structure; MS (high res) calc'd for Co^iHaiN^O^ : 
625.3251. Found: 625.3256. 

Preparation 221 




20 



Reaction of the product of Preparation 8 from Examples 
Part 1 (0.6 g, 1.0 mmol), 1 -benzy Ipiperazine (0.18 mL, 
1.0 mmol), l-hydroxybenzotriazole (0.15 g, 1.1 mmol), 1- 
(3-dimethylaminopropyl ) -3 -ethylcarbodiimide (0.23 g, 1.1 
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mmol), dimethyl formamide (30 mL) as described in 
Preparation 193 gave 0.3 g (40%) of the desired product 
as a tan foam: ^H-NMR is consistent with structure; MS 
(FD) 737.6 (M-h) ; Anal. Calc'd for C^iH-.NvO?.: C, 66.74; H, 
5 6.97; N, 13.29. Found: C, 66.67; H, 7.08; N, 13.09. 



Example 113 




3HCI 



Reaction of the product of Preparation 221 (0.28 g, 0.38 
10 mmol), tr i f luoroacetic acid (2 mL) , dichloromet hane (6 
mL) as described in Example 86 gave 0.19 g (70%) of the 
desired product as a yellow solid: ^H-NMR is consistent 
with structure; MS (FD) 637 (M-f); Anal. Calc'd for 
C3f.H,3M704-3 . 5HC1 : C, 56.49; H, 6.12; N, 12.81. Found: C, 
15 56.77; H, 6.44; N, 12.31. 



Preparation 222 
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Reaction of the product of Preparation 8 from Examples 
Part 1 (0,6 g, 1.0 mmol), 1 - ( ( 3 - 1 r i f luoromethy 1 ) -2 - 
pyridyl) piperazine (0.23 g, 1.0 mmol), 1- 
hydroxybenzotriazole (0.15 g, 1.1 mmoi), l-(3- 
dimethylaminopropyl) -3-ethylcarbodiimide (0.23 g, 1.1 
mmol) , dimethyl formamide (40 mL) as described in 
Preparation 193 gave 0.5 g (63%) of the product as a tan 
foam: ^H-NI4R is consistent with structure; MS (ion spray) 
793 (M+1) . 

Example 114 



15 




o 




2HCI 



Reaction of the product of Preparation 222 (0.42 g, 0.53 
mmol), trif luoroacetic acid (2 mL) , dichloromethane (6 
mL) as described in Example 86 gave 0.34 g (85%) of the 
desired product as a yellow solid: ^H-NMR is consistent 
with structure; MS (ion spray) 693 (M+1) ; Anal. Calc'd 
for C35H39N60.,Fj-2 .3HC1 : C, 54.13; H, 5.35; N, 14.43. 
Found: C, 54.00; H. 5.55; N, 14.07. 



-2-0- 
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Preparation 223 

o 




o 



To a solution of d-pipecol inic acid, 2.0 g (15.5 mmol) in 
3 0 mL of 4N sodium hydroxide as O^'C 
5 benzyl chlorof ormate dropwise. The mixture was stirred 
overnight slov/ly warming to ambient temperature then- was 
quenched into 5M hydrochloric acid. The mixture was 
extracted v;ith chloroform. The combined organic extracts 
were washed with brine, dried over sodium sulfate, 
10 filtered and concentrated to yield 4.1 g (100%) of the 

desired product as a colorless oil: 'H-NMR is consistent 
with structure; MS (FD) 264 (M+) . 



Preparation 224 

o 




A solution of the product of Preparation 223, 4.1 g (15.5 
mmol) and p- toluenesul f onic acid, 0.6 g in 100 mL of 
absolute ethanol was refluxed for 7 h. The mixture was 
quenched with solid sodium bicarbonate and concentrated. 
The residue was partitioned between ethyl acetate and 
water and extracted with ethyl acetate. The combined 
organic extracts were washed with brine, dried over 
sodium sulfate, filtered and concentrated. The residue 
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was chromatographed on silica gel using chloroforin as 
eluant to yield 0.91 g (20%) of the desired product as a 
colorless oil: ^H-NMR is consistent with structure; MS 
(FD) 291 (M+); Anal. Calc'd for Cw.H^iNOj : C, 65.96; H, 
5 7.27; N, 4.81. Found: C, 66.21; 7.23; M, 4.93. 



Preparation 225 




o 



A solution of the product of Preparation 224, 0.9 g (3.0 
10 mmol) in 20 mL of ethyl acetate and 40 mL of absolute 

ethanol was added to a slurry of 10% palladium on carbon, 
0.5 g in 20 mL of ethyl acetate. The slurry was 
hydrogenated at 40 psx for 40 mm, then was filtered 
through ceiite and concentrated to yield 0.3 g (64%) of 
15 the desired product as a colorless oil: This material 
was carried on without purification. 



Preparation 226 




Reaction of the product of Preparation 8 from Examples 
Part 1 (1.1 g, 1.9 mmol), the product of Preparation 225 
(0.3 g, 1.9 mmol), 1 -hydroxybenzotr iazole (0.28 g, 2.1 
mmol) , 1- (3-dimethylaminopropyl) -3 -ethy Icarbodi imide 
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(0.43 g. 2.1 mmoi) , dimethyl formamide (40 mL) , as 
described in Preparation 193 gave 0.81 g (59%) of the 
desired product as a tan foam: 'h-NMR is consistent with 
structure; MS (FD) 719 {M+); Anal. Calc'd for C-jkHsuN^Oo : 
5 C, 63.49; H, 7.01; N, 11.69. Found: C, 62.98; H, 7.33; 
N, 11.51. 



10 Reaction of the product of Preparation 226 (0.75 g, 1.0 
mmol), trif luoroacetic acid (2 mL) , dichloromethane (6 
mL) as described in Example 86 gave 0.6 g (87%) of the 
desired product as a white solid: 'H-NMR is consistent 
with structure; MS (FD) 619 (M+); Anal. Calc'd for 

15 C33H,nN606*2HCl : C, 57.31; H, 6.41; N, 12.15. Found: C, 
57.09; H, 6.50; N, 12.04. 



Example 115 




2HCI 
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Preparation 227 




Reaction of the product of Preparation 8 from Examples 
Part 1 (1.0 1.7 mmol), ethyl nipecotate (0.27 mL, 1.7 

5 mmol), 1-hydroxybenzotriazole (0.25 g, 1.9 mmol ) , l-(3- 
dimethylaminopropyl ) -3 -ethylcarbodiimide (0.4 g, 1.9 
mmol), dimethyl formamide (80 mL) as described in 
Preparation 193 gave 0 . 97 g (79%) of the desired product 
as a tan foam: ^'H-MMR is consistent with structure; MS 
10 (FD) 718 (M+) . 



Example 116 




2HCI 



Reaction of the product of Preparation 227 (0.91 g, 1.26 
15 mmol), trif luoroacetic acid (4 mL) , dichloromethane (12 
mL) as described in Example 86 gave 0.7 g (84%) of the 
desired product as a v/hite solid: ^H-MMR is consistent 
with structure; MS (FD) 618 (M+); Anal. Calc'd for 
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Cc.H.r>Nt,0./2 . 2HC1 : C\ 56.71; H, 6.37; 12.02. Found: C, 

56.71; H, 6.44; M, 12.45. 



Preparation 228 




5 

Reaction of the product of Preparation 8 from Examples 
Part 1 (0.7 g, 1.2 mmol), 3 , 5-dimethylpiper idme (0.16 
mL, 1.2 mmol), 1 -hydroxybenzot r iazole (0.18 g, 1.32 
mmol) , 1- ( 3 -dimethylaminopropyl ) -3 -ethylcarbodiimide 
10 (0.27 g, 1.32 mmol), dimethyl formamide (80 mL) as 

described in Preparation 193 gave 0.8 g (100%) of the 
desired product as a tan solid: 'H-NMR is consistent v/irh 
structure; MS (FD) (674 (M-h) . 

15 Example 117 




2HCI 



Reaction of the product of Preparation 228 (0.47 g, O.V 
mmol), trif luoroacetic acid (4 mL) , dichloromethane (IJ 
mL) as in Example 86 gave 0.4 g (93%) of the desired 
20 product as a yellow solid: ^H-Mt4R is consistent with 
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Structure; MS (high res) calc'd for C32H43N60^ : 575.3346. 
Found: 575.3341. 



Preparation 229 



5 




Reaction of the product of Preparation 8 from Examples 
Part 1 (1.0 g, 1.7 mmol), 4 -phenylpiperidine (0.28 g, 1.7 
mmol), 1-hydroxybenzotriazole (0.26 g, 1.9 mmol), l-(3- 
dimethylaminopropyl ) -3 -e thy Icarbodi imide (0.4 g , 1.9 
10 mmol), dimethyl formamide (80 mL) as described in 

Preparation 193 gave 0.92 g (75%) of the desired compound 
as a tan foam: *H-MMR is consistent with structure; MS 
(FD) 722 (M-h) . 



i5 Example 118 




2HCI 



Reaction of the product of Preparation 229 (0.88 g, i.:: 
mmol) , tri f luoroacetic acid (4 mL) , dichloromethane (12 
mL) as described in Example 86 gave 0.77 g (96%) of the- 
20 desired product as a yellov/ solid: ^H-MMR is consisteric 
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with structure; MS (FD) 622,2 {M+); Anal. Calc'd for 
C3gH42N604'2 .3HCi : C, 61.19; H, 6.33; N, 11.89. Found: C, 
61.02; H, 6.35; N, 11.97. 



Reaction of the product of Preparation 8 from Examples 
Part 1 (0.6 g, 1.0 mmol), 4-(3- 

trif luoromethylphenyl ) piperidine hydrochloride (DE 
10 3500898, DE 2 04858 9 ) { 0 . 27 g, 1.0 mmol ) , trie thy lamine 

(0.16 mL, 1.1 mmol) , 1 -hydroxybenzot riazole (0.15 g, 1.1 

mmol) , 1- (3-dimethylaminopropyl) -3 -ethy Icarbodi imide 
(0.23 g, 1.1 mmol), dimethy If ormamide (40 mL) as 

described m Preparation 193 gave 0.4 g (50%) of the 
15 desired product as a tan foam: ^H-NMR is consistent with 

structure; MS (FD) 791 (M-f); Anal. Calc'd for C..2H49F3N,0. : 

C, 63.79; H, 6.35; N, 10.63. Found: C, 63.56; H, 6.53; 

N, 10.57. 



Preparation 22 9A 
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Example 119 




2HCI 



Reaction of the product of Preparation 229A (0.36 g, 0.45 
mmol), tri f luoroacet ic acid (2 mL) , dichloromet hane (6 
mL) as described in Example 86 gave 0.34 g (100%) of the 
desired product. ^H-NMR is consistent with structure; MS 
(FD) 690 (M+) ; Anal. Calc'd for C37H,nN604F3 '2 . 5HC1 : C, 
56.86; 5.61; M, 10.75. Found: C, 56.72; H, 5.88; 

10.48, 



10 

Preparation 23 0 




Reaction of the product of Preparation 8 from ExampTes 
Part 1 (0.6 g, 1.0 mmol), 4 - ( 4 -methoxypheny 1 ) piperidine 
15 hydrochloride (WO 9518118, EP 630887) (0.27 g, 1.0 mmol ) , 
triethylamine (0.16 mL, 1.1 mmol ) , 1 -hydroxybenzot riazole 
(0.15 g, 1.1 mmol), 1 - ( 3 -dimethy laminopropyl ) -3 - 
ethylcarbodiimide (0.23 g, 1.1 mmoi), dimethyl formamide 
(40 mL) , as described in Preparation 193 gave 0.45 g 
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(60%) of the desired product as a tan foam: ^H-MMR is 
consistent with structure; MS (FD) 754 (M+); Anal. Calc'd 
for C42H-,N.;07: 67.00; H, 6.96; 11.16. Found: C, 

66.66; H, 7.40; N, 10.95. 

5 

Example 12 0 




2HCI 



Reaction of the product of Preparation 230 (0.4 g, 0.53 
mmol),- trif luoroacetic acid (2 mL) , dichloromethane (6 
10 mL) , as described in Example 86 gave 0.32 g (84%) of the 
desired product as a white solid: 'h-NMR is consistent 
with structure; MS (FD) 652 (M+); Anal. Calc'd for 
C,7H44Nr.Os-2HCl : C, 61.24; H, 6.39; N, 11.58. Found: C, 
60.97; H, 6.38; N, 11.33. 

15 

Preparation 231 




Reaction of the product of r'repara t ion 8 from Examples 
Part 1 (0.6 g, 1.0 mmol), 4 = 2 -laethoxypheny 1 ) piperidine 
20 (0.19 g, 1.0 mmol), 1 -hydro:-, iv-.nzotriazole (0.15 g, 1.1 
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mrnol) , 1- (3-dimethylaminopropyi) -3 -ethylcarbodiirnide 
(0.23 g, 1.1 mrnol), dimethyl formamide (30 mL) as 
described in Preparation 193 gave 0.63 g (84%) of the 
desired product as a white foam: ^H~NMR is consistent 
5 with structure; MS (FD) 752 (M+); Anal. Calc'd for 

C42Hc2N6O7-0 . 1H20: C, 65,44; 7.06; 10.90. Found: C, 

65.56; H, 7.13; N, 10.89. 



Example 121 



10 




2HCI 



Reaction of the product of Preparation 231 (0.59 g, 0.78 
mrnol), trif luoroacetic acid (2 mL) , dichloromethane (6 
mL) as described in Example 86 gave 0.42 g (74%) of the 
desired product as a white solid: ^H-NMR is consistent 
15 with structure; MS (FD) 652 (M+); Anal. Calc'd for 
C37H4,M,0,-2HC1 : C, 61.24; H, 6.39; 11.58. Found: 

60,94; H, 6.35; N, 11.33. 



Preparation 232 
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Reaction of the product of Preparation 8 from Examples 
Part 1 (1.0 g, 1.7 mmol), ethyl isonipecotat e (0.27 mL, 
1-7 mmol), 1-hydroxybenzot riazole (0.26 g, 1.9 iTunol), 1- 
( 3 -dimethylaminopropyl ) -3 -ethy Icarbodi imide ( 0 . 4 g, 1.9 
5 mmol), dimethyl formamide (60 mL) as described in 

Preparation 193 gave 0.87 g (71%) of the desired product 
as a yellow foam: ^H-NMR is consistent with structure; MS 
(FD) 718 (M+) . 

10 Example 122 




2HCI 



Reaction of the product of Preparation 232 (0.85 g, 1.2 
mmol), trif luoroacetic acid (4 mL) , dichloromethane (12 
mL) as in Example 86 gave 0.72 g (91%) of the desired 
product as a white solid: ^H-MMR is consistent: with 
structure; MS (FD) 618 (M+); Anal. Calc'd for 
C33H42N606'2 . 6HC1 : C, 55.56; H, 6.30; N, 11.78. Found: C, 
55.89; H, 6.34; N, 12.27. 
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Preparation 233 




Reaction of the product of Preparation 8 from Examples 
Part 1 (0.84 g, 1.45 mmol ) , 4 -methoxypiper idine 
5 hydrochloride (Baker , et al , ; J, Med. Chem. 1992, 35(10), 
1722 -34 ) ( 0 . 22 g, 1.45 mmol), t r ie thy lamine (0.22 mL, 1.45 
mmol), l-hydroxybenzotriazole (0.21 g, 1.6 mmol), l-(3- 
dimethylaminopropyl ) -3 -ethylcarbodiimide (0.32 g, 1.6 
mmol), dimethyl formamide (40 mL) as described in 
10 Preparation 193 gave 0.74 g (76%) of the desired product 
as a white foam: ^H-NMR is consistent with structure; MS 
(FD) 676.6 (M+); Anal. Calc'd for C3 6H,i8N*.>07 : C, 63.89; 
7.15; 12.42. Found: C, 63.84; H, 7.17; N, 12.12. 



Example 123 




2HCI 



Reaction of the product of Preparation 233 (0.66 g, 1.0 
mmol), trif luoroacetic acid (4 mL) , dichloromethane (12 
mL) as described in Example 86 gave 0.54 g (84%) of the 
desired product as a white solid: ' ^H-NMR is consistent 
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with structure; MS (FD) 576.3 (M+); Anal. Calc'd for 
C,iH4oNgOs-2 . 5HC1 : 55.75; H, 6.41; M, 12.58. Found: C\ 

55.86; H, 6.52; N. 12.27. 



A slurr-y of 4 ~ ethylpyr idine , 10 g (93.3 mmol) and 5% 
Rh/C, 5 g in 135 mL of absolute ethanol was hydrogenated 
at 60 psi and SO'^'C overnight. The reaction mixture was 
10 filtered through celite and distilled at atmospheric 

pressure to yield 3.6 g (34%) of the desired product as 
colorless oil: 'h-NMR is consistent with structure; MS 
(FD) 114 {M+); b.p. - 153-155*^^0. 

15 Preparation 235 



Reaction of the product of Preparation 8 from Examples 
Part 1 (0.6 g, 1.0 mmol), 4 -ethy Ipiperidine (0.13 g, 1.0 
mmol), l-hydro:<ybenzotriazole (0.15 g, 1,1 mmol), l-(3- 
dimethylaminopropyl ) - 3 -ethy Icarbodi imide (0.23 g, 1.1 
mmol), dimethyl formamide (40 mL) as described in 
Preparation 193 gave 0.57 g (85%) of the desired product 
as a tan foam: *H-NMR is consistent with structure; MS 
(ion spray) 675.4 (M+1). Anal. Calc'd for 



5 



Preparation 234 
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Cv/Hr.oN.O.-O.lCHCi-j: C, 64,88; H, 7.35; M, 12.24. Found: C, 
65.01; H, 6.95; N, 12.16. 



Example 124 



5 




2HCI 



Reaction- of the product of Preparation 235 (0.57 g, 0.84 
mmol), trif luoroacetic acid (2 mL) , dichloromethane {6 
mL) as described in Example 86 gave 0.34 g (63%) of the 
desired product as a white solid: *H-MMR is consistent 
10 with structure; MS (ion spray) 575 (M+1); Anal. Calc'd 

for C32H,2N^04"2HC1: C, 59.35; H, 6.85; N, 12.98. Found: C, 
59,19; H, 6.65; N, 12.80. 



Preparation 236 



■\ 

N 

y 



15 ' 

A slurry of 4 - isopropy Ipyridine , 15.8 g (130 rninol) and 5% 
Rh/C, 16 g in 125 mL of absolute ethanol was hydrogenated 
at 60 psi and 50"C for 18 h. The reaction mixture was 
filtered through celite^ndT'dlsFiT'recr al;~aTrrio^sp 

20 pressure to yield 2.4 g (14.4%) of the desired product as 
a colorless oil: 'h-MMR is consistent with structure; MS 
(FD) 127 (M+); b.p. = 1 7 8 - 1 80''C ; Anal. Calc'd for C,H,-,N: 
C, 75.52; H, 13.47; M, 11.01. Found: C, 75.36; H, 13.40; 
N, 11.09. 

25 
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Preparation 237 




Reaction of the product of Preparation 8 from Examples 
Part 1 (0,6 g, 1.0 mmol), 4 - isopropylpiperidine (0.13 
5 1.0 mmol) , 1 -hydroxybenzot riazole (0.15 g, 1.1 mmol ) , 1- 
(3-dimethylaminopropyl ) -3 -ethylcarbodiimide (0.23 g, 1.1 
mmol), dimethylf ormamide (20 mL) as described in 
Preparation 193 gave 0.55 g (80%) of the desired product 
as a tan foam: ^H-NMR is consistent with structure; MS 
10 (ion spray) 689.5 (M+1). Anal. Calc'd for C.i8HsoN.;06' 2HC.1 : 
C, 66.26; H, 7.61; N, 12,20. Found: C, 66.16; H, 7.46; 
N, 12.03. 



Example 12 5 



15 




2HCI 



Reaction of the product of Preparation 237 (0.45 g, 0.i\'- 
mmol), trif luoroacetic acid (2 mL) , dichloromethane (6 
mL) , as described in Example 86 gave 0.37 g (86%) of tri-- 
desired product as a white solid: 'H-hnyiR is consistenr 
with structure; MS (high res) calc'd for Cv.H4jM0.O4: 
589.3502. Found: 589.3509. 
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Preparation 238 



A slurry of 4-t-butyipyridine, 17.4 g (128 mmol) and 5% 
Rh/Al203, 6-8 g in 130 mL of absolute ethanol was 
5 hydrogenated at 60 psi and SO'^'C overnight. The reaction 
mixture was filtered through ceiite and distilled at 
atmospheric pressure to yield 7.0 g (39%) of the desired 
product as a colorless oil: "'h-NMR is consistent with 
structure; MS (FD) 142 (M+); b.p. = 155'"C. 



Reaction of the product of Preparation 8 from Examples 
Part 1 (0.6 g, 1.0 mmol), 4 - t -butylpiper idine (0.14 g, 
15 1.6 mmol), 1-hydroxybenzotriazole (0.15 g, 1.1 mmol), J- 
( 3-dimethylaminopropyl ) -3 -ethylcarbodi imide (0.23 g, 1.1 
mmol), dimethylf ormamide (20 mL) as described in 
Preparation 193 gave 0.59 g (84%) of the desired product 
as a white foam: ^H-NMR is consistent with structure; i-'lS 
20 (ion spray) 703.6 (M+1). Anal. Calc'd for 

C3,Hv2N,:O6-0.5Hn0: C, 65.80; H, 7.79; N, 11.80. Found: C, 

65.63; HT~7~."5~5';~r^,^ 11": 88". 



10 



Preparation 23 9 
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Example 126 




o 



X 




2HCI 



Reaction of the product of Preparation 239 (0.48 g, 0.68 
mmol) , trif iuoroacetic acid (2 mL) , dichloromethane (6 
5 mL) as described in Example 86 gave 0.33 g (72%) of the 
desired product as a white foam: ^H-MMR is consistent 
with structure; MS .(ion spray) 603.4 (M+l) ; Anal. Calc'd 
for C34H46Nf;04-2 .2HC1 : C, 59.80; H, 7,11; N, 12.30. Found: 
C, 59.63; H, 7.03; N, 12.37. 



Reaction of the product of Preparation 8 from Examples 
Part 1 (1.0 g, 1.7 mmol) , 4 -propy Ipiper idine (0.22 g, 1.7 

15 mmol), 1-hydroxybenzotriazole (0.26 g, 1.9 mmol), l-(3- 
dimethylaminopropyi ) -3 -ethylcarbodiimide (0.4 g, 1.9 
mmol), dimethyl formamide (60 mL) as described in 
Preparation 193 gave 0.93 g (80%) of the desired product 
as a yellow foam: 'h-NMR is consistent with structure; MS 

20 (FD) 688.5 (M-h); Anal. Calc'd for C,f<H52N606 : C, 66.20; H, 
7.61; N, 12.20. Found: C, 66.19; H, 7.64; N, 12.47. 



Preparation 240 
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Example 127 




2HCI 



Reaction of the product of Preparation 240 (0.93 g, 1.4 
mmol), trif luoroacetic acid (4 mL) , dichloromethane (12 
5 mL) , as described in Example 86, gave 0.8 g (92%) of the 
desired product as a yellow solid: ^H-NMR is consistent 
with structure; MS (FD) 588.2 {M+); Anal. Calc'd for 
C3^H,yNeO,'2 ,2HC1: Q, 59.58; H, 6.98; M, 12,63. Found: C, 
59.26; H, 7.19; N, 12.82. 

10 

Preparation 241 

o 




To a solution of 4-hydroxypiperidine, 5.0 g (50 mmol) in 
80 mL of 4N sodium hydroxide at O'^C was added 9 . 3 mL (65 
mmol) of benzyl chloro format e dropwise. The reaction 
mixture was stirred overnight while slowly warming to 

ambi en t t emper a t ur e"; t her^ wa^s~E5ol^^ ro 0^ -mL- o f -5 M- 

hydrochloric acid. The mixture was extracted with 
chloroform. The combined organic extracts were washed 
with brine, dried over sodium sulfate, filtered and 
concentrated. The residue was chromatographed on silica 
gel using a gradient of chloroform to 5% 

methanol/chlorof orm as eluant to yield 11.5 g (97%) of 
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10 



15 



20 



the desired product as a colorless oil: ^H-NMR is 

consistent with structure; MS (FD) 235 (M-t-); Anal. Calc'd 

for Ci^Hv/NOi: C, 66.36; H, 7.28; N, 5.95. Found: C, 
66.39; H, 7.19; 5.95. 



To a solution of the product of Preparation 241, 10.6 g 

(45 mmol) in 100 mL of ether and 100 mL of 
dimethyl formamide at 0^'C was added 2,16 g (54 mmol) of 
sodium hydride. After stirring for 15 min at 0^'C, 4.1 mL 

(54 mmol) of. chloromethyl methyl ether was added 
dropwise. The reaction mixture was stirred overnight 
v^hile slowly warming to ambient temperature and was then 
concentrated. The residue was partitioned between ethyl 
acetate and water and was extracted with ethyl acetate. 
The combined organic extracts were washed with brine, 
dried over sodium sulfate, filtered and concentrated. 
The residue was chromatographed on silica gel using 3-5% 
methanol /chloroform as eluant to yield 6.64 g (65%) of * 
the desired product as a colorless oil: ^H-NMR is 
consistent with structure; MS (FD) 279.1 (M+); Anal. 
Calc'd for Cir-HaiNO^ : C, 64.50; H, 7.58; N, 5.01. Found: 
C, 65,00; H, 7.20; N, 5,30. 



Preparation 242 




SUBSTITUTE SHEET (RULE 26) 



BNSDOCtD: <WO 9908699A 1 _l_> 



wo 9<)/08699 



PC'r/US9H/l7229 



350 

Preparation 243 




A solution of the product of Preparation 242, 2.0 g (7.1 
mmol) in 20 mL of ethyl acetate and 40 mL of absolute 
5 ethanol was added to a slurry of 10% palladium on carbon, 
1.0 g in 20 mL of ethyl acetate. The mixture was 
hydrogenated at 40 psi for 4 h then filtered through 
celite and concentrated to yield 0.71 g (68%) of the 
desired' product as a colorless oil: 'H-NMR is consistent 
10 with structure and was carried on without further 
characterization . 



Preparation 244 




15 Reaction of the product of Preparation 8 from Examples 

Part 1 (1.0 g, 1.7 mmol), the product of Preparation 243 

(_0^25 g, 1,7 mmol), 1 -hydroxybenzotr iazole (0.26 g, 1.9 

mmol ) , 1 - ( 3 -dimethylaminopropyT)~~3~^~e"thy Icar^ 

g, 1.1 mmol), dimethyl formamide (30 mL) , as described in 

20 Preparation 193, gave 0.63 g (53%) of the desired product 
as a tan foam: ^H-NMR is consistent with structure; MS 
(FD) 706.5 (M+) ; Anal. Calc'd for C',7H:.oW60>3 ' 0 . SH-^O : C, 
62.08; H, 7.18; N, 11.74. F'ound: C, 62.12; H, 7.32; N, 
11.56. 
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Example 128 




2TFA 



10 



To a solution of the product of Preparation 244, 0.53 g 
(0.75 mmol) 12 mL of dichloromethane was added 6 mL "of 
trif luoroacetic acid. The reaction mixture was stirred 
for 2 h, then concentrated. The residue vyas slurried in 
ether and filtered to yield 0.5 g (85%) of the desired 
product as a white solid: '^H-NMR is consistent with 
structure; MS (FD) 5-51.9 (M+); Anal. Calc'd for C3oH.;;N60r." 2 
trif luoroacetic acid: C, 51.65; H, 5.10; N, 10.63. 
Found: C, 51,88; H, 5,36; N, 10,61. 



Reaction of the product of Preparation 8 from Examples 
Part 1 (0.6 g , 1.0 mmol), 4 -pheno:<ypiperidine 
hydrochloride (Boswell , et al , ; J, Med. Cheni, 1974, i7(9), 
1000-8) (0.2 g, 1.0 mmol), t r iethylamine (0.16 mL, 1.1 
mmol), 1-hydroxybenzotriazole (0.15 g, 1.1 mmol), l-(3- 



Preparation 245 
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dimethyiaminopropyi ) -3 -ethy Icarbodi imide (0.23 g, 1.1 
mmoi) , dimethyl formamide (40 mL) as described in 
Preparation 193, gave 0 . 55 g (74%) of the desired product 
as a tan foam: ^H-bJMR is consistent with structure; MS 
(FD) 738 (M+) ; Anal. Calc'd for CaiH^oNeO? : C, 66.65; H, 
6.82; 11.37. Found: C, 66.35; H, 6.64; 11.28. 



Example 129 




2HCI 



10 Reaction of the product of Preparation 245 (0,46 g, 0.6 
mmol), trif luoroacetic acid (2 mL) , dichloromethane (6 
mL) , as described in Example 86, gave 0.3 g (70%) of the 
desired product as a white solid: ^H-NMR is consistent 
with structure; MS (FD) 638.3 (M+); Anal. Calc'd for 

15 C3kH42Ng05-2HC1 : C. 60.76; H, 6.23; N, 11.81. Found: C, 
60.62; H, 6.32; N, 11.63. 
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Preparation 246 




Reaction of the product of Preparation 8 from Examples 
Part 1 (I'.O g, 1.7 mmol), 4 -benzy Ipiperidine (0.3 mL, 1.7 
5 mmol), 1 -hydroxybenzotriazole (0.26 g, 1.9 mmol), l-{3- 
dimethylaminopropyl ) -3 -ethylcarbodiimide (0.4 g , 1.9 
mmoi), dimethyl formamide (80 mL) , as described in 
Preparation 193, gave 0.82 g (66%) of the desired product 
as a yellow foam: 'h-NMR is consistent with structure; MS 
10 (FD) 736.3 (M+); Anal. Calc'd for .NkO^ ' 1 . 1H,0 : C, 

66.66; H, 7.22; N, 11.11. Found: C, 66.47; H, 6.92; M, " 
11 . 67 . 



Example 13 0 



15 




2HCI 



Reaction of the product of Preparation 246 (0.8 g, 1.1 
mmol) , trif luoroacetic acid (4 mL) , dichloromethane (12 
mL) , as described in Example 86, gave 0.65 g (88%) of the 
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desired product as a v/hite solid: ^H-MMR is consistent 
with structure; MS (FD) 637 {M+); Anal. Calc'd for 
C37H,4Me04-2 . IHCl : C, 62.30; H, 6.51; N, 11.78. Found: 
62.21; 6.59; M, 12.12. 

5 

Preparation 247 




(0.7 g, 1.2 mmol), 4 -benzoylpiper idine hydrochloride 
(0.27 g, 1.2 mmol) , t riethy lamine (0.18 mL, 1.32 mmol ) , 

10 l-hydro>:ybenzotriazole (0.18 g, 1.32 mmol), l-(3- 

dimethylaminopropyl) -3 -et hy Icarbodi imide (0.27 g, 1.32 
mmol) , dimethyl formamide (30 mL) , as described in 
Preparation 193 gave 0.65 g (72%) of the desired product 
as a tan foam: ^H-NMR is consistent with structure; MS 

15 (FD) 751 (M+) . 



Example 131 




2HCI 
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Reaction of the product of Preparation 247 {0.51 g, 0,68 
mmol) , tri f luoroacetic acid (4 mL) , dichioromethane (12 
mL) , as described in Example 86, gave 0.47 g (96%) of the 
desired product as a yellow solid: ^H-NMR is consistent 
5 with structure; MS (FD) 651 (M-f); Anal. Calc'd for 

C:i7H42N605'2HCl : C, 60.49; 6.08; N, 11.44. Found: C\ 

60.44; H, 6.00; N, 11.41. 



Preparation 248 



10 




Reaction of the product of Preparation 8 from Examples 
Part 1 (1,0 g, 1.7 mmol), 4 - ( 4 - f luorobenzoy 1 ) piperidin.e 
hydrochloride (0.42 g, 1.7 mmol), tr iethylamine (0.26 mL, 
1.9 mmol), 1-hydroxybenzotriazole (0.26 g, 1.9- mmol), .1 - 
( 3 -dimethylaminopropyl ) -3 -ethy Icarbodi imide (0.4 g, 1 . 
mmol), dimethyl formamide (80 mL) , as described in 
Preparation 193, gave 0.97 g (75%) of the desired product 
as a tan foam: ^H-NMR is consistent with structure; MS 
(FD) 768 . 9 (M+) . 
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Example 132 




2HCI 



Reaction of the product o£ Preparation 248 (0.92 g, 1.2 
mmoi), trif luoroacecic acid (4 mL) , dichloromethane (12 
mL) as described in Example 86, gave 0.75 g (88%) of the 
desired product as a yellow solid: ^H-bJMR is consistent: 
with structure; MS (FD) 669 (M+); Anal. Caic'd for 
C:37H4nFM60s-2 ,7HC1 : C. 57.93; H, 5.74; M, 10.95. Found: C, 
57.83; H, 5.81; 11.20. 



10 

Preparation 249 




Reaction of the product of Preparation 8 from Example.- 
Part 1 (0.7 g, 1.2 mmol), 4 - ( 4 -chlorobenzoyl ) piperidiu- 
hydrochloride (0.32 g, 1.2 mmol), t r iethy lamine (0.18 n.i., 
1.32 mmol), 1 -hydro:<ybenzot riazole (0.18 g, 1.32 mmol), 
1- (3-dimethylaminopropyl) -3 -ethy Icarbodi imide (0.27 g, 
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1.32 mmol), dimethyl formamide (30 mL) , as described in 
Preparation 193, gave 0.83 g (89%) of the desired product 
as a tan foam: 'h-NMR is consistent with structure; MS 
(FD) 785 (M+) . 

5 

Example 133 




2HCI 



Reaction of the product of Preparation 249 (0.64 g, 0.82 
mmol) , trif luoroacetic acid (4 mL) , dichloromethane (12 
10 mL) , as described in Example 86, gave 0.51 g (82%) of the 
desired product as a yellow solid: ^H-NMR is consistent 
with structure; MS (FD) 685 (M+); Anal. Calc'd for 
C,7H4iNsOsCl-2HCl : C, 58.61; H, 5.72; N, 11.08. Found: C, 
58.34; H, 5.93; N, 11.00. 

15 

Preparation 250 




Reaction of the product of Preparation 8 from Examples 
Part 1 (0.6 g, 1,0 mmol), 4 - ( 4 -methy Ibenzoy 1 ) piperidine 

SUBSTITUTE SHEET (RULE 25) 

BNSDOCI D; <WO 9908699A t J_> 



wo 99/08699 



rCT/US9S/l7229 



358 



10 



hydrochloride (0.24 1.0 mmol), t riethy lamine (0.16 rnL, 

1.1 mmol), 1-hydroxybenzotriazole (0.15' g, 1.1 mmol ) , 1- 
(3-dimethylaminopropyl) -3-ethylcarbodiimide (0.23 g, 1.1 
mmol), dimethyl formamide (30 mL) , as described in 
Preparation 193, gave 0 . 54 g (71%) of the desired product 
as a tan foam: ^H-NMR is consistent with structure; MS 
(FD) 7 65.4 (M+) ; Anal. Calc'd for CrjHs^MbOv : C, 67.52; H, 
6.85; N, 10.99. Found: C, 67.32; H, 6.65; N, 10.76. 



Reaction of the product of Preparation 250 (0.5 g, 0.65 
mmol), .trif luoroacetic acid (2 mL) , dichloromethane (6 
mL) , as described in Example 86, gave 0.33 g (69%) of the 
desired product as a white solid: ^H-NMR is consistent 
with structure; (FD) 655.2 (M+); Anal. Calc'd for 
C38H44N605C1-2.3HC1: C, 60.96; H, 6.23; N, 11.23. Found: C, 
60.92; H, 6.55; N, 11.10. 




2HCI 
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Preparation. 251 




Reaction of the product of Preparation 8 from Examples 
Part 1 (0.5 g, 1.0 mmol), 4 - ( 4 -me thoxybenzoy 1 ) piper idine 
5 hydrochloride (0.26 g, 1.0 mmol), t riethylamine (0.16 mL, 
1.1 mmol) , 1 -hydroxybenzotriazole (0.15 g, 1.1 mmol), 1- 
(3-dimethylaminopropyl ) -3 -ethylcarbodiimide (0.23 g, 1.1 
mmol), dimethyl formamide (40 mL) , as described in 
Preparation 193, gave 0.23 g (29%) of the desired product 
10 as a tan foam: ^H-NMR is consistent with structure; MS 
(FD) 780.8 (M+) ; Anal. Calc'd for C,-jHs2N608 : C\ 66.14; H, 
6.71; N, 10.76. Found: C, 66.14; H, 6.60; N, 10.65. 



Example 135 



15 




2HCI 



Reaction of the product of Preparation 251 (0.2 g, 0.26 
mmol) , trif luoroacet ic acid (2 mL) , dichloromethane (6 
mL) , as described in Example 86, gave 0.19 g (100%) of 
the desired product. 'H-hH^iR is consistent with structure; 
20 MS (FD) 681.3 (M+); Anal. C.Lc'd for C3SH44N6O6 * 2HC1 : C, 
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10 



60.56; H, 6.15; N, 11.15. Found: C, 60.43; 6.29; 



Reaction of the product of Preparation 8 from Examples 
Part 1 (0.6 g, 1.0 mmol), 4 - (alpha-cyanobenzyl ) piperidine 
hydrochlorxde (0.24 g, 1.0 mmol), t riethylamine (0.16 mL, 
1.1 mmol), 1-hydroxybenzotriazole (0.15 g, 1.1 mmol), 1- 
( 3 -dime thy laminopropyl ) -3 -ethylcarbodiimide (0.23 g, 1.1 
mmoi) , dimethyl formamide (40 mL) , as described in 
Preparation 193, gave 0.4 g (53%) of the desired product 
as a tan foam: ^H-NMR is consistent with structure; MS 
(FD) 761.7 (M+); Anal. Calc'd for C43H5iN706: 67.79; H, 

6.75; N, 12.87. Found: C, 67.54; H, 6.45; 12.67. 



10 .89 . 



Preparation 252 
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Example 136 




2HCI 



Reaction of the product of Preparation 252 (0.31 g/ 0.4 
mmoi), trif luoroacet ic acid (2 mL) , dichioromethane (6 
5 mL) , as described in Example 86, gave 0.22 g (76%) of the 
desired product as a tan foam: 'h-NMR is consistent with 
structure; MS (FD) 661.1 (M+); Anal. Calc'd for 
C3aH43N704-2HCl : C, 62.12; 6.17; 13.35. Found: C, 

61.95; H, 8.38; H, 13.19. 

10 

Preparation 253 




Reaction of the product of Preparation 8 from Examples 
Part 1 (0.6 g, 1.0 mmol), 4 - ( 2 -ethy 1 -2 - 
15 naphthyl) ) piperidine hydrochloride. (Efange et ai . , J, Med 
Chenu 1993 3^(9). 1278-83) (0.28 g, 1.0 mmol), 
triethylamine (0.16 mL, 1.1 mmol), 1 -hydroxybenzotr iazole 
(0.15 g, 1.1 mmol), 1- ( 3 -dimethy laminopropyl ) -3 - 
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Gthylcarbodiimide (0.23 g, 1.1 mmoi ) , dimethylf ormamide 
(40 mL) , as described in Preparation 193, gave 0.58 g 
(74%) of the desired product as a tan foam: ^H-MMR is 

consistent with structure; MS (FD) 801 (M+); Anal. Calc'd 
5 for C47HS5N6O6: C, 70.48; H, 7.05; N, 10.49. Found: C, 

70.52; H, 6.87; N, 10.50. 



Example 137 




2HCI 



10 Reaction of the product of Preparation 253 (0.5 g, 0.62 
mmoi), trif luoroacetic acid (2 mL) , dichloromethane (6 
mL) , as described in Example 86. gave 0.22 g (46%) of the 
desired product as a yellow solid: ^H-NMR is consistent 
with structure; MS (FD) 701 (M-h) . 

15 

Preparation 2 54 




Reaction of the product of Preparation 8 from Examples 
Part 1 (0.6 g, 1.0 mmol) , 4- (phenpropyl) piperidine (0.2 
g, 1.0 mmol), triethylamine (0.16 mL, l.l.mmol), 1- 
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hydro>:ybenzotria2oie (0.15 g, 1.1 rtunol ) , l-(3- 
dimethylaminopropyl ) -3 -ethyicarbodiimide (0.23 g, 1.1 
mmol) , dimethyl formamide (40 mL) , as described in 
Preparation 193, gave 0.58 g (76%) of the desired product 
5 as a tan foam: ^H-NMR is consistent with structure; MS 
(FD) 765.4 (M+) ; Anal. Calc'd for CjHsoNgOg : 69.09; H, 

7.38; 10-99. Found: C, 68.95; 7.29; N, 11,04. 



Example 138 



10 




2HCI 



Reaction of the product of Preparation 254 (0.41 g, 0.5 
mmol), trif luoroacetic acid (2 mL) , dichloromethane (6 
mL) , as described in Example 86, gave 0.32 g (87%) of the 
desired product as a white solid: ^H-NMR is consistent 
15 with structure; MS (FD)664 (M+); Anal. Calc'd for 

Ci.H48N604'2HCl : C, 63.49; H, 6.83; N, 11.39. Found: C, 
63.30; H, 6.77; N, 11.29. 
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Preparation 255 




Reaction of the product of Preparation 8 from Examples 
Part 1 (1.0 g, 1.7 nunol), 4 , 4 -dimethy Ipiperidine 

5 hydrochloride (0.26 g, 1.7 mmol), t riethylamine (0.26 mL, 
1.9 mmol), l-hydroxybenzotriazole (0.26 g, 1 , 9 mmol ) , 1- 
(3 -dimethylaminopropyl ) -3 -ethylcarbodi imide (0.4 g, 1.9 
mmol), dimethyl formamide (80 mL) , as described in 
Preparation 193, gave 0 . 84 g (73%) of the desired product 

0 as a tan solid: *H-MMR is consistent with structure; MS 
(FD) 674 (M+) . 



Example 13 9 




2HCI 



15 .Reaction of the product of Preparation 255 (0,82 g, 1.2 
mmol), trif luoroacetic acid (4 mL) , dichloromethane (12 
mL), as described in Example 86, gave 0.65 g (89%) of the 
desired product as a yellow solid: ^^H-NMR" is consistent 
with structure; MS (FD) 574.2 (M+) 
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Preparation 2 57 




10 



Reaction of the product of Preparation 8 from Examples 
Part 1 (0,6 g, 1.0 mmol), 3 -azaspiro ( 5 . 5 ) undecane 
hydrochloride (Knoelker, et ai ; Synlett. 1992, Issue 5, 
371-87) (0.19 g, 1.0 mmol), triethylamine (0.16 mL, 1.1 
mmol), 1 -hydroxybenzotriazole (0.15 g, 1.1 mmol), l-(3- 
dimethylam.inopropyl ) -3 -ethylcarbodiimide (0.23 g, 1,1 
mmol), dimethyl formamide (40 mL) , as described in 
Preparation 193, gave 0.42 g (60%) of the desired 
compound as a tan foam: ^H-MMR is consistent with 
structure; MS (FD) 715 (M+); Anal. Calc'd for C4oHs4N60t. : 
C, 67.21; H, 7.61; N, 11.76. Found: C, 67.13; H, 7.38; 
N, 11.71. 



Example 140 




2HCI 
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Reaction of the product of Preparation 257 (0.37 g, 0.5 
mmol), trif luoroacetic acid (2 mL) , dichioromethane (6 
mL) , as described in Example 86, gave 0.32 g (94%) of the 
desired product as a white solid: 'h-NMR is consistent 
5 with structure; MS (FD) 614 (M+); Anal. Calc'd for 

C3c.H46N,;0,-2.3HCl: C, 60.17; H, 6.97; N, 12.03. Found: C. 
60.14; H, 7.13; N, 11.82. 



Preparation 258 



10 




Reaction of the product of Preparation 8 from Examples 
Part 1 (0.6 g, 1.0 mmol), 4- (10 , 11-dihydro- 5H- 
dibenzo ( A, D) cyclohepten-5 -yl ) piper idine (U.S. 4,626,542) 
(0.28 g', 1.0 mmol) , l-hydroxybenzotriazole (0.15 g, l.i 
mmol) , 1- ( 3 -dimethylaminopropyl ) -3 -ethylcarbodiimide 
(0.23 g, 1.1 mmol), dimethyl formamide (40 mL), as 
described in Preparation 193, gave 0.69 g (82%) of the 
desired compound as a tan foam: ^H-NMR is consistent witli 
structure; MS (FD) 839 (M+) . 
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Example 141 




2HCI 



Reaction of the product of Preparation 258 (0.63 g, 0.75 
mmol) , cri f luoroacetic acid (2 mL) , dichloromethane (6 
5 mL) , as described in Example 86, gave 0.44 g (72%) of the 
desired product as a white solid: ^H-NMR is consistent 
with structure; MS (FD) 739 (M-h); Anal. Calc'd for 
C4^.HooN.sO,-2?TCl : C, 66.58; 6.46; N, 10-.35. Found: C, 

66.41; H, 6.62; N, 10.25. 



Reaction of the product of Preparation 8 frora Examples 
Part 1 (1.0 g, 1.0 mmol), 4 -cyano , 4 -pheny Ipiperidine 
15 hydrochloride (0.38 g, 1.7 mmol), tr iethy lamine (0.26 mL, 
1.9 mmol), 1 -hydroxybenzotriazole (0.26 g, 1.9 mmol), 1- 
( 3 -dimethylaminopropyl ) -3 -et hy Icarbodi imide (0.4 g, 1.9 
mmol), dimethylf ormamide (40. mL) , as described in 
Preparation 193, gave 1.0 g (79%) of the desired product 



Preparation 2 59 
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as a white foam: 'H-^^MR is consistent with structure; MS 
(FD) 747 .8 (M+) . 



Example 142 




2HCI 



Reaction of the product of Preparation 259 (1.0 1.3 
mmol) , trif luoroacetic acid (4 mL) , dichioromethane (12 
mL) , as described in Example 86, gave 0.71 g (76%) of the 
desired product as a white solid: ^H-N14R is consistent 
10 with structure; MS (FD) 647.2 (M+); Anal. Calc'd for 

C37H4iN704-2 . 6HC1 : C, 59.85; H, 5.92; 13.20. Found: C. 

59.76; H, 5.88; N, 13.10. 



Preparation 26 0 




Reaction of the product of Preparation 8 from Examples 
Part 1 (1.0 1.0 mmol) , 4 -acety 1 -4 -pheny Ipiperidine 

hydrochloride (0.4 g, 1.7 mmol), t riethylamine (0.26 mL, 
1.9 mmol) , l-hydroxybenzotriazo"le (0.26 g, 1.9 mmol ) , 1- 
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( 3 -dimethylaminopropyl ) -3 -ethylcarbodiirnide (0.4 g , 1.9 
mmol) , dimethyl formamide (80 mL) , as described in 
Preparation 193, gave 0.52 g (40%) of the desired product 



5 (FD) 765 (M+) ; Anal. Calc'd f or C4-iH52N607 • 0 . IH.O : C, 65.97; 
H, 6.95; N, 10.73. Found: C\ 65.68; H, 6.93; M, 11.17. 



10 Reaction of the product of Preparation 260 (0.5 g, 0.65 
mmol) , trif luoroacetic acid (4 mL) , dichloromechane (12 
mL) , as described in Example 86, gave 0.44 g (96%) of the 
desired product as a yellow solid: ^H-NMR is consistent 
with structure; MS (FD) 664.4 (M+); Anal. Calc'd for 

15 Cn3H43NtOci-2 .7HC1 : C. 59.80; H, 6.17; 11.01. Found: C, 

59.61; H, 6.18; N, 11,24. 



as a white foam: 



^H-NMR is consistent with structure; MS 



Example 14 3 




Preparation 261 




N 



I O 

Y 

o 



9908699A1 I > 
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Reaction of the product of Px~eparation 8 from Examples 
Pax't 1 (0.7 1.2 mmol), 4 -phenyl -4 -propiony Ipiper idine 

hdyrochloride (0.3 g, 1.2 mmol), triethy lamine (0.18 mL, 
5 1.32 mmol) , 1 -hydroxybenzotriazole (0.18 g, 1.32 mmol), 
1- {3-dimethylaminopropyl ) -3 -ethy Icarbodiimide (0 . 27 g\ 
1.32 mmol) , dimethyl formamide (40 mL) , as described in 
Preparation 193, gave 0.71 g (76%) of the desired product 
as a tan foam: ^H-MMR is consistent with structure; MS 
10 (FD) 779 (M+); Anal. Calc'd for CHs^N^Ov : C, 67.85; H, 
6.99; N, 10.79. Found: C, 67.56; H, 7.10; N, 10.95. 



Example 144 




2HCI 



15 Reaction of the product of Preparation 261 (0.58 g, 0.74 
mmol), trif luoroacetic acid (4 mL) , dichloromethane (12 
mL) , as described in Example 86, gave 0.54 g (100%) of 
the desired product. "^H-NMR is consistent with structure; 
MS (FD) 678 (M4-); Anal. Calc'd for C39H46N6O5 ' 2 . 6HC1 : C, 

6 0 .-5-5 ;— H- ^6-7-3-3 -;- N ^--1-0 -7-8 6-. — Fou-nd-^ -6 4-0 ;-~H-^-6 .-2-7 ;— 

10.79. 
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Preparation 2 62 




Reaction of the product of Preparation 8 from Examples 
Part 1 (0.7 g, 1.2 mmol ) , 4 -butyry 1 -4 -pheny Ipiperidine 

5 hdyrochloride (0.3 g, 1.2 mmol), t riethylamine (0.18 mL, 
1.32 mmol), 1 -hydroxybenzot riazole (0.18 g, 1.32 mmol), 
1- ( 3 -dimethyl ami nopropyl ) - 3 -ethy Icarbodiimide (0.27 g , 
1,32 mmol), dimethyl formamide (40 mL) , as described in 
Preparation 193, gave 0.76 g (80%) of the desired product 

0 as a tan foam: *H-NMR is consistent with structure; MS 
(FD) 793 (M+) . 



15 Reaction of the product of Preparation 262 (0.65 g, 0.82 
mmol), trif luoroacetic acid (4 mL) , dichloromethane (12 
mL) , as described in Example 86, gave 0.5 g (80%) of the 
desired product as a white solid: 'h-MMR is consistent 
with structure; MS (FD) 692 (M+); Anal. Calc'd for 



Example 145 
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C,jnH,HN.O^/2 . 3HC1 : C, 61, 86; H, 6.53; N, 10.82. Found: C, 
61.96; H, 5.63; N, 10.60. 



Preparation 263 



5 




Reaction of the product of Preparation 8 from Examples 
Part 1 (1.0 g, 1.7 mmol ) , 1 , 2 , 3 , 6 - tet rahydropy ridine 
(0.16 mL, 1.7 mmol), 1 -hydroxybenzot riazole (0.26 g, 1.9 
mmol ) , 1- ( 3 -dimethylaminopropyl ) -3 -ethylcarbodiimide (0.4 
10 g, 1.9 mmol), dimethyl formamide (80 mL) , as described in 
Preparation 193, gave 0.63 g (57%) of the desired product 
as a tan solid: ^H-NMR is consistent with structure; MS 
(FD) 644 (M+) ; Anal. Calc'd for C^sHAAHeOGi C, 65.20; H, 
6.88; N, 13.03. Found: C\ 65.30 ; H, 7.04.; N, 13.14. 

15 

Example 146 




2HCI 
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Reaction of the product of Preparation 263 (0.62 g, 0.96 
mmoi), tri f luoroacet ic acid (4 mL) , dichioromethane (12 
mL) , as described in Example 86. gave 0.53 g (95%) of the 
desired product as a white solid: ^H-NMR is consistent 
5 with structure; MS (high res) calc'd for C-uHbiN^O^i : 
545.2876. Found: 545.2883. 



Preparation 264 




10 Reaction of the product of Preparation 8 from Examples 
Part 1 (0.7 g, 1.2 mmol), 4 -pheny 1 - 1 , 2 , 3 , 6 - 
tetrahydropyridine (0.16 g, 1.2 mmol), 1- 
hydroxybenzotriazole (0.18 g, 1.32 mmol), l-(3- 
dimethylaminopropyl ) -3 -ethylcarbodiimide (0.27 g, 1.32 

15 mmol), dimethyl formamide (40 mL) , as described in 

Preparation 193, gave 0.36 g (50%) of the desired product 
as a tan foam: ^H-NMR is consistent with structure; MS 
(FD) 721.2 (M+) ; Anal. Calc'd for d iH^ieNeO,;/ 0 . SH.O : C, 
67.47; H, 6.77; 11.51. Found: C, 67.56; 6.81; N, 

20 11.20. 
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Example 147 




2HCI 



10 



Reaction of the product of Preparation 264 (0.34 g, 0.47 
mmol) , tri f luoroacetic acid (2 mL) , dichloromethane (6 
mL) , as described in Example 86, gave 0.28 g (85%) of the 
desired product as a white solid: ^H-NMR is consistent 
with structure; MS (ion spray) 621.4 (M+1) . 



Reaction of the product of Preparation 8 from Examples 
Part 1 (1.0 g, 1.7 mmol ) , 3 , 5-dimethylpiperidine (0.23 

JfoL 1^7_mmpl )_,_]^hy^dr (0.26 g , 1.9 mmol ) , 

1- ( 3 -dimethylaminopropyl ) -3 -ethylcarbodiimide (0 .4 g, 1.9 
mmol), dimethylf ormamide (80 mL) , as described in 
Preparation 193, gave 0.93 g (81%) of the desired product 
as a tan solid: 'h-NMR is consistent with structure; MS 
(FD) 674 (M+) . 



Preparation 265 
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Example 14 8 




2HCI 



Reaction of the product of Preparation 265 (0.78 g, 1.16 
mmol), trif luoroacetic acid (4 mL) , dichloromethane (12 
5 mL) , as described in Example 86, gave 0.63 g (89%) of the 
desired product as a yellow solid: 'h-MMR is consistent 
with structure; MS (FD) 574 (M+); Anal. Calc'd for 
C3'^H4iN^04-2 . 8HC1 : C, 56.79; 6.67; N, 12.42. Found: C, 

5 6.75; H, 6.70; N, 12,12. 



Reaction of the product of Preparation 8 from Examples 
Part 1 (1.0 g, 1.7 mmol), decahydroquinol ine (0.26 mL , 
15 1.7 mmol), 1-hydroxybenzot riazole (0.26 g, 1.9 mmol), i~ 
(3-dimethylaminopropyl ) -3 -ethy Icarbodiimide (0 . 4 g, 1 . 
mmol), dimethylf ormamide (80 mL) , as described in 
Preparation 193, gave 1.0 g (83%) of the desired produc: 
as a tan solid: *H-MMR is consistent with structure; MS 



Preparation 266 
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(FD) 700.5 (M-h); Anal. Calc'd f or Cr,»Hc.2N..O.. : C, 66.84; H, 
7.48; N, 11.99. Found: C, 66.69; H, 7.48; N, 12.15. 



Example 149 



5 




2HCI 



Reaction of the product of Preparation 266 {0.93 1.3 
mmol), trif luoroacetic acid (4 mL) , dichloromet hane (12 
mL) , as described in Example 86, gave 0.77 g (93%) of the 
desired product as a yellow solid: ^H-NMR is consistent: 
10 with structure; MS (FD) 600 (M+); Anal. Calc'd for 

C34H4-3N604-2 . 6HC1 : C, 58.71; H, 6.75; N, 12.08. Found: C, 
58.54; H, 6.98; N, 11.93. 



Preparation 267 




15 

Reaction of the product of Preparation 8 from Example:-:^ 



Part 1 (1.0 g, 1.7 mmol) , 1 , 2 , 3 , 4 - 1 et rahydroisoquinol i n- ■ 
(0.22 mL, 1.7 mmol) , 1-hydroxybenzotriazole (0.26 g, 1 . 
mmol) , 1- (3-dimethylaminopropyl) -3 -ethy Icarbodiimide (0 . 4 
g, 1.9 mmol), dimethyl formamide (40 mL) , as described in • 
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Preparation 193, gave 0,91 g (77%) of the desired product 
as a white foam: ^H-NMR is consistent with structure; MS 
(FD) 694 .8 (M+) . 



5 Example 150 




2HCI 



Reaction of the product of Preparation 267 {0.88 g, 1.3 
mmol), trif luoroacetic acid (4 mL) , dichloromethane (12 
raL) , as described in Example 86, gave 0.87 g (100%) of 
10 the desired product as a white solid: 'h-NMR is 

consistent with structure; MS (FD) 594.3 (M+); Anal. 
Calc'd for " 2 . 5HC1 : C, 59.54; H, 5.95; N, 12.25. 

Found: C, 59.31; H, 6.02; N, 12,06. 



Preparation 2 68 

o o 

To a solution of tert -butylcarbonyl -alpha-aminoisobut ic 
acid( 10.0 g, 50 mmol) and methyl iodide, 3 . 6 mL (55 
mmol) in 200 mL of tet rahydrof uran stirring at O'C was 
20 added 4.4 g (55 mmol) of sodium hydride. After 1 h, the 
mixture was warmed to ambient temperature and stirred 
overnight. The reaction mixture was quenched with water. 
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concentrated, and dissolved in water. The aqueous 
solution was acidified to pH = 3 . 4 with solid citric 
acid. Ethyl acetate was added and the mixture was 
extracted with ethyl acetate. The combined organic 
extracts were washed with brine, dried over sodium 
sulfate, filtered and concentrated to yield 10.8 g (100%) 
of the desired product as a white solid: *H~NMR is 
consistent with structure; MS (ion spray) 218 (M+1). 



Preparation 269 




To a solution of the product of Preparation 268, 9.75 g 
(45.0 mmol) , t ert -buty ioxycarbony 1 -O-benzy 1 -D-ser in , 11,0 
g (45.0 mmol), Hunig's base, 28 mL (157.5 mmol) and 1- 
hydro:<ybenzotriazole, 5.8 g (49.5 mmol) in 100 mL of 
dimethyl formamide at 0'"C, was added 9.5 g (49.5 mmol) of 
1- ( 3 - (dimethylamino) propyl ) -3 -ethylcarbodiimide 
hydrochloride. The reaction mixture was slowly warmed to 
ambient temperature, stirred overnight, then 
concentrated. The residue was partitioned between ethyl 
acetate and water and extracted with ethyl acetate. The 
combined organic extracts were washed with 0.1 N 
hydrochloric acid, saturated sodium bicarbonate and 
brine^, over sodium sulfate, filtered and 

concentrated. The residue was chromatographed on silica 
gel using 3% methanol /chloroform as eluant to yield 13.8 
g (75%) of the desired product as a tan oil: ^H-NMR is 
consistent with structure; MS (ion spray) 409.4 (M-t-1); 
Anal. Calc'd for C2iHr2N;i06: C, 61.60; H, 8.12; N, 6.84. 
Found: C, 61.45; H, 8.10; N, 6.87. 
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Preparation 270 




To a solution of the product of Preparation 269, 0.5 g 
5 (1.22 mmoi) in 10 mL of t et rahydrof uran was added a 

solution of lithium hydroxide, 0.09 g (3.7 mmol) in 5 mL 
of water. The reaction mixture v/as stirred for 2 h and 
acidified to pH = 2 . 4 with IN hydrochloric acid. Water 
was added and the mixture was extracted with ethyl 

10 acetate. The combined organic extracts were washed with 
brine, dried over sodium sulfate, filtered, and 
concentrated to yield 0.48 g (100%) of the desired 
product as a clear oil: ^H-NMR is consistent with 
structure; MS (ion spray) 395.2 (M+1); Anal. Calc'd for 

15 Ci-nHioNoO^: C, 60.90; H, 7.67; N, 7.10. Found: C, 61.04; 
H, 7.70; N, 7.34. 



Preparation 271 




Reaction of the product oC Preparation 165 (4.5 g, 14.7 
mmol), 10% palladium on carbon (5.8 g) , tet rahydrof uran 
(120 mL) , the product of Prep.-ireit ion 270 (5.8 g, 14.7 
mmol), 1 -hydroxybenzot riazo: • i.1.2 g, 16.2 mmol). 
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dicyclohe:<yicarbodiimide (3.3 g, 16.2 mmoi), as in 
Example 63. gave 6.55 g (68%) of the desired compound as 
a tan foam: ^H-NMR is consistent with structure; MS (ion 
spray) 652 . 4 (M+1 ) . 

5 

Preparation 272 




Reaction of the product of Preparation 271 (6.5 g, 10.0 
mmol), lithium hydroxide (0.3 g, 12.0 mmol), dioxane (100 
mL) , water (50 mL) , as in Example 63, gave 6.24 g (100%) 
of the desired compound as a tan foam: 'H-NMR is 
consistent with structure; MS (ion spray) 624.4 (M+l); 
Anal. Calc'd for C43H4iN,.Oa: C, 61.62; H, 6.63; N, 11.23. 
Found: 61.34; H, 6.68; N, 11,33. 



15 

Preparation 27 3 
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. 381 

Reaction of the product of Preparation 272 (6.1 g, 1,0 
mmol) , 4 -methylpiperidine (1.2 mL, 1.0 mmoi), 1- 
hydroxybenzotriazole (1.5 g, 1.1 mmol), 
dicyclohexylcarbodiimide (2.3 g, 1.1 mmol), 
dimethyl formamide (90 mL), as in Example 63, gave 6.18 g 
(88%) of the desired product as a tan foam: ^H-NMR is 
consistent vyith structure; MS (ion spray) 705.6 (M+1); 
Anal. Calc'd for C-yf<Hs>Nc.Oi : C/ 64.75; H, 7.44; N, 11.92. 
Found: C, 64.63; H, 7.39; N, 11.99. 

Examples 151 and 152 




Reaction of the product of Preparation 273 (5.65 g, 8.0 
mmol), trif luoroacetic acid (16 mL) , dichloromethane (40 

15 mL) , as in Example 63, gave 4 . 08 g (85%) of the desired 
product as the free base:- 'H-NMR is consistent with 
structure; MS (ion spray) 605.4 (M+1); Anal. Calc'd for 
C33H44N6O5: 65.54; H, 7.33; N, 13.90. Found: C, 65.30; 

H, 7.54; N, 13.93. Resolution of the dias t ereomers (3.5 

20 g, 5.8 mmol) by chiral HPLC gave the respective isomers 

which were individually created with a saturated solution 
of hydrochloric acid in diethyl ether to give the desired 
products : 

Example 151, (Isomer 1): 1.4 g (36%); 'h-NMR is 
25 consistent with structure; tp = 6.50 min; MS (ion spray) 
605.1 (M+1) ; Anal. Calc'd for C-oH44Nt-Or. ' 2 . 4HC1 : C, 57.26; * 
H, 6.76; N, 12.14. Found: C, 57.30; H, 6.67; N, 12.00. 
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10 



15 



Example 152, (Isomer 2): 1.43 g (36%); 'H-NMR is 
consistent with structure; tp = 7.91 min; MS (ion spray) 
605.1 (M+1); Anal. Calc'd for C3^H^i,hh.0^.2 . 2HC1 : 57.87; 
H, 6.80; 12.27. Found: C, 57.71; H, 6.84; 12.09. 



To a solution of 5-phenylvaleric acid, 19.55 g (110 -mmol) 
in 100 mL of absolute ethanol was added 2.0 g (10.4 mmoi) 
of p-toluenesul fonic acid. The mixture was heated to 
reflux overnight, cooled to ambient temperature and. 
concentrated. The residue was chromatographed on silica 
gel using 20% ethyl acetate/hexanes as eluant to yield 
21.3 g (94%) of the desired product as a colorless oil: 
'H-NMR is consistent with structure; MS (FD) 206 (M+) ; 
Anal. Calc'd for C^HisOo : C, 75.69; H, 8.81. Found: C, 
75.69; H, 8.91. 



To a solution of diisopropy lamine , 11.5 mL (80..mmL) in 
250 mL of tetrahydrofuran at -78'^C was added 50.0 mL of 

-l-.-O— M -n--buty l-- l-i.thi.um___dr.opw.ise Af „t.e.r_ ,s t i r r ing_at_^ J^S^t: _ 

for 20 minutes, 15.0 mL (116 mmol) of t rimethylsily 1 
chloride was added followed by a solution of the product 
of Preparation 274 (15.0 g, 72.5 mmol) in 50 mL of 
tetrahydrofuran. The reaction mixture v/as stirred 1 h at 
-78"C and was then concentrated. To a slurry of the 
resulting white solid in 500 mL of ethylene glycol 



Preparation 274 




Preparation 27 5 
O 
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dimethylether at -78"C was added 13.5 g (76.1 mmol) of 
bromosuccinimide . The reaction mixture was stirred 3 h 
at -78"C, then was quenched with water and extracted with 
ethyl acetate. The combined organic extracts were washed 
with brine, dried over sodium sulfate, filtered and 
concentrated. The residue was chroma tographed on silica 
gel using 2.5% ethyl acetate/hexanes to yield 14,8 g 
(72%) of the desired product as a yellow oil: 'H-NMR is 
consistent with structure; MS (FD) 284, 286 (M+) . 



10 




To a slurry of sodium hydride, 2.4 g (60 mmol) in 300 mL 
of dimethyl formamide at 0'"C was added 6.8 g (60 mmol) of 

15 4-nitroimidazole . After stirring for 20 min at 0"C, a 
solution of 14.1 g (50 mmol) of the product of 
Preparation 275 in 30 mL of dimechyl formamide was added. 
The reaction mixture was stirred overnight, slowly 
warming to ambient temperature and was concentrated. The 

20 residue was partitioned between ethyl acetate and water 
and was extracted with ethyl acetate. The combined 
organic extracts were washed with brine, dried over 
sodium sulfate, filtered and concentrated. The resulting 
residue was chromatographed on silica gel using a 

25 chloroform as eluant to yield 12.7 g (71%) of the desired 
product as an orange oil: 'H-MMR' is consistent with 
structure; MS (FD) 317 (M+); Anal. Calc'd for Cp^Hi.N.O,: 
C, 60.56; H, 6.04; N, 13.24. Found: C, 60.78; H, 6.09; 
N, 12.98. 
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Preparation 277 

0 = N^ 




To a solution of the product of Preparation 276, 12.2 g 
5 (38.4 mmol) in 60 mL of t et rahydrof uran was added 40 mL 
of 5N sodium hydroxide. The mixture was stirred at 
ambient temperature for 1 h, then acidified to pH = 3 
with 5N hydrochloric acid and extracted with ethyl 
acetate. The combined organic extracts were washed v/ith 
10 brine, dried over sodium sulfate, filtered and 

concentrated to yield 9.3 g (84%) of the desired product 
as an orange oil: 'h-MMR is consistent with structure; MS 
(FD) 290 (M+) . 



Preparation 27 8 



o 




To a solution of the product of Preparation 277, 9.0 g 
(31 mmol), pyrrolidine, 2.6 mL (31 mmol) and'l- 
hydroxybenzotriazole, 4.6 g (34.1 mmol) ' in 200 mL of 
20 dimethyl formamide was added 7.0 g (34,1 mmol) of 
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dicyciohexylcarbodiimide , The reaction mixture was 
stirred overnight at anibient temperature and was then 
concentrated in vacuo. The residue was partitioned 
between ethyl acetate and water and was extracted with 
5 ethyl acetate. The combined organic extracts were washed 
with brine, dried over sodium sulfate, filtered and 
concentrated. The residue was chromat ographed on silica 
gel using 5% methanol /chloroform as eluant to yield 10.3 
g (97%) of the desired product as a tan oil: 'h-NMR is 
10 consistent with structure; MS (FD) 312 (M+) . 



Preparation 27 8A 




To a slurry of 0.8 g of 10% palladium on carbon in 20 ml. 

15 of dioxane was added a solution of 0.8 g (3.5 mmol) oi 

the product of Preparation 278 in 20 mL of dioxane. Tl ^ ■ 
mixture was hydrogenated at 40 psi of hydrogen for 3 li 
and filtered through celite. To this solution was added 
1.2 g (5.8 mmol) of the product of Preparation Id, 0.52 g 

20 (3.85 mmol) of l-hydroxybenzot riazole and 0.8 g (3.85 
mmol) of dicyclohexylcarbodiimide . The reaction was 
stirred overnight at ambient temperature, filtered and 
concentrated. The residue was partitioned between eclr/i 
acetate and water and was extracted with ethyl acetate-''. 

25 The combined organic extracts were washed with brine, 
dried over sodium sulface, filtered and concentrated. 
The resulting residue v/as chromatographed on silica gel 
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using 2.5% methanol /chloroform as eluant to yield 0.65 g 
(16%) of the desired product as a red foam: *H-NMR is 
consistent with structure; MS (FD) 674 (M+) . 



Example 153 



10 



15 



20 



2HCI 




To a solution of the product of Preparation 278A, 0.55 g 
(0.8 mmol) in 24 mL of dichloromethane was added 8 mL of 
trif luoroacet ic acid. The reaction mixture was stirred 
for 2 h, quenched with aqueous sodium carbonate and 
extracted v;ith chloroform. The combined organic extracc: 
were washed with brine, dried over sodium sulfate, 
filtered and concentrated. To a solution of the residue 
in ethyl acetate was added ether /hydrochloric acid. TVa^ 
resultant slurry was concentrated to yield 0.47 g (94%) 
of the desired product as a tan solid: ^H-NMR is 
consistent with structure; MS (FD) 573.9 (M+); Anal. 
Calc'd for C32H42N6O, ' 0 . 2HC1 : C, 59.35; H, 6,85; N, 12.98. 
Found: C, 59.04; H, 6.96; N, 12.52, 



Preparation 2 7 9 




HO 



To a solution. of hydrocinnamic acid, 12.35 g (82.2 mmol) 
in 300 mL of dichloromethane was added 4.2 mL (82.2 mmol) 
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10 



15 



20 



of bromine dropwise. The reaction mixture was 
illuminated for 15 min and then stirred an additional 15 
min and concentrated. The residue was trituated with 
ether/hexanes to yield 14.7 g (78%) of the desired 
product as a white solid: ^H-NMR is consistent with 
structure; MS (FD) 228, 230 (M+); Anal. Calc'd for 
CvHo02Br: C, 47.19; H, 3.96, Found: C, 47.28; 4.02. 



To a slurry of sodium hydride, 1.1 g (27.3 mmol) in 50 mL 
of dimethyl formamide at C'C was added 3.1 g (27.3 mmol) of 
4 -nitroimidazole . The resulting mixture was stirred 20 
min, then 3.0 g (13.0 mmol) of product of Preparation 279 
was added. The reaction mixture was stirred overnight 
slowly warming to ambient temperature, then concentrated. 
The residue was partitioned between ethyl acetate and IN 
hydrochloric acid and was basified to pH = 3 . 0 with IN 
sodium hydroxide. The aqueous layer was extracted with 
ethyl acetate. The combined organic extracts were v/ashed 
with brine, dried over sodium sulfate, filtered and 
concentrated. The residue was absorbed onto a silica pad 
and chromatographed on silica gel using a gradient of 10- 
40% methanol/chlorof orm to yield 0 . 55 g (14.4%) of the 
desired product as a white solid: "^H-NMR is consistent 
with structure; MS (FD) 261 (M-t-) . 



Preparation 280 
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Preparation 281 



P 
0=N* 




To a solution of the product of Preparation 280, 2.4 g 
(9.3 rnmol), pyrrolidine, 0.77 mL (9.3 mmol) and 1- 
5 hydroro/benzotriazole, 1.6 g (10.2 mmol) in 200 mL of 
dimethylf ormamide was added " 2 . 1 g (10.2 mmol) of 
dicyclohexylcarbodiimide . The reaction mixture was 
stirred overnight at ambient temperature and was then 
concentrated in vacuo. The residue was partitioned 

10 between ethyl acetate and water and extracted with ethyl 
acetate. The combined organic extracts were washed with 
brine, dried over sodium sulfate,- filtered and 
concentrated. The residue was chromatographed on silica 
gel using 2.5% methanol /chloroform as eluant to yield 

15 0.84 g (29%) of the desired product as a white foam: ^H- 
NMR is consistent with structure; MS (FD) 314 (M+) . 



Preparation 282 




SUBSTITUTE SHEET (RULE 26) 

BNSOOCID: <WO 990S699A1 _!_> 



wo 99/08699 



I'CT/US9S/I7229 



389 



10 



15 



20 



To a slurry of 0.7 g o£ 10% palladium on carbon xn 30 inL 
of ethyl acetate was added a solution of 0.8 g (2.5 mmol) 
of the product of Preparation 281 in 30 mL of ethyl 
acetate, 60 mL of tet rahydrof uran and 60 mL of ethanol . 
The mixture was hydrogenated at 40 psi of hydrogen for 1 
h, filtered through celite and concentrated. The residue 
was dissolved in 60 mL of dimethyl formamide . To this 
solution was added 0.95 g (2.5 mmol) of the product of 
Preparation Id, 0.37 g (2.75 mmol) of 1- 
hydroxybenzotriazole and 0.57 g (2.75 mmol) of 
dicyclohexylcarbodiimide . The reaction was stirred 
overnight at ambient temperature, filtered and 
concentrated. The residue was partitioned between ethyl 
acetate and water and was extracted with ethyl acetate. 
The combined organic extracts were washed with brine, 
dried over sodium sulfate, filtered and concentrated. 
The resulting residue was chromatographed on silica gel 
using 2.5% methanol /chloroform as eluant to yield 0.32 g 
(20%) of the desired product as a tan foam: ^H-NMR is 
consistent with structure; MS (FD) 646.3 {M+). 



To a solution of the product of Preparation 282, 0.25 g 
(0.38 mmol) in 12 mL of dicliloromethane was added 4 mL of 
trif luoroacetic acid. The i --rtction mixture was stirred 
for 2 h, quenched with aque^-^:.:; sodium carbonate and 



Example 154 
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extracted with chloroform. The combined organic extracts 
were washed with bi'ine, dried over sodium sulfate, 
filtered and concentrated. To a solution of the residue 
in 20 mL of ethyl acetate was added 40 mL of 
ether'hydrochloric acid. The resultant slurry was 
concentrated to yield 0.22 g (96%) of the desired product 
as a tan solid: ^H-NMR is consistent with structure; MS 
(high res) calc'd for CooH^.NeO.; : 547.3033. Found: 
547 .3037 . 

Preparation 283 



O 



To a slurry of sodium hydride, 6.72 g (168 mmol) in 400 
mL of dimethylf ormamide at O'C was added 19.0 g (168 mmol) 

15 of 4-nitroimida2ole . The resulting slurry was stirred 20 
min, then a solution of 25 g (140 mmol) of ethyl 3- 
bromopropionate in 10 mL of dimethyl f ormamide v/as added 
dropwise. The reaction mixture was stirred overnight 
slowly warming to ambient temperature, then concentrated. 

20 The residue was partitioned between ethyl acetate and was 
extracted with ethyl acetate. The combined organic 
extracts were washed with brine, dried over sodium 

s.ulX.a-te-,- -f i.l.t.ened and__co.nc.entx.a_t.ed_. The^,_r_es i.d.ue_^_was 

absorbed onto a silica pad and chromatographed on silica 

25 gel using a gradient of 20-70% ethyl acetate/hexanes to 
yield 22.71 g (76%) of the desired product. as a yellow 
oil: ^H-NMR is consistent v/irh structure; MS (FD) 213 
(M+) ; Anal'. Calc'd for C..Hi : C, 45-.07; H, 5.20; N, 

19.71. Found: C, 45.08; H, . : S ; N, 19.42. 
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Preparation 284 




To a solution of the product of Preparation 283, 22.46 g 
(100 mmol) in 100 mL of t et rahydrof uran and 100 mL of 
5 ethanol was added 100 mL of 5N sodium hydroxide. The 

mixture was stirred at ambient temperature for 1 h, then 
acidified co pH 2.5 with 5N hydrochloric acid and 
extracted with ethyl acetate. The combined organic 
extracts were washed with brine, dried over sodium 
10 sulfate, filtered and concentrated to yield 7.8 g (42%) 
of the desired product as an orange oil: ^H-NMR is 
consistent with structure; MS (FD) 185 (M+) . 



To a solution of the product of Preparation 284, 5.3 g 
(29 mmol), pyrrolidine, 2 . 4 mL (29 mmol) and 1- 
hydro:<ybenzotriazole, 4.3 g (32 mmol) in 50 mL of 
dimethyl formamide was added 6.6 g (32 mmol) of 
20 dicyclohexylcarbodiimide . The reaction mixture was 

stirred overnight at ambient temperature and was then 
concentrated in vacuo. The residue was partitioned 



Preparation 285 




O 
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between ethyl acetate and water and was extracted with 
ethyl acetate. The combined organic extracts were v/ashed 
with brine, dried over sodium sulfate, filtered and 
concentrated. The residue was absorbed onto a silica pad 
and chromatographed on silica gel using a gradient of 
2.5-5% methanol/chlorof orm as eluant to yield 0.69 g 
(10%) of the desired product as a yellow solid: ^H-NMR is 
consistent with structure; MS (FD) 238 (M+); Anal. Calc'd 
for CioHi4N403: C, 50.41; H, 5.92; 23.52. Found: C, 

50.59; H, 5.75; 23.47. 



To a slurry of 0.66 g of 10% palladium on carbon in 15 mL 
of ethyl acetate was added a solution of 0.66 g (2.8 
mmol) of the product of Preparation 285 in 6 mL of 
dichloromethane and 15 mL of ethanol . The mixture was 
hydrogenated at 40 psi of hydrogen for 40 min and 
filtered through celite and concentrated. The residue 
was dissolved in 30 mL of dimethyl formamide . To this 
solution was added 1.1 g (2.8 mmol) of the product of 

Prepaf atTion^ld 42~g~ "lmTtdr) ~'of""l^ ~ 

hydroxybenzotriazole and 0.63 g (3.1 mmol) of 
dicyclohexylcarbodiimide . The reaction was stirred 
overnight at ambient temperature, filtered and 
concentrated. The residue was partitioned between ethyl 
acetate and water and was extracted with ethyl acetate. 
The combined organic extracts were washed .with brine, 
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dried over sodium sulfate, filtered and concentrated. 
The resulting residue was chroma tographed on silica gel 
using a gradient of chloroform to 3% methanol/chlorof orm 
as eluant to yield 0.67 g (42%) of the desired product as 
a tan foam: ^H-NMR is consistent with structure; MS (FD) 
570.2 {M+) ; Anal. Calc'd for C2oHv,Nf.Of^ : C\ 61.03; H, 7.42; 
M. 14.73. Found: C, 60.94; H, 7.26; M, 14.55. 



To a solution of the product of Preparation 286, .0.6 g 
(1.1 mmol) in 12 mL of dichloromethane was added 4 mL of 
trif luoroacetic acid. The reaction mixture was stirred 
for 2 h, quenched with solid sodium carbonate and 
extracted with chloroform. The combined organic extracts 
were washed with brine, dried over sodium sulfate, 
filtered and concentrated. To a solution of the residue 
in 10 mL of ethyl acetate was added 10 mL of 
ether 'hydrochloric acid. The resultant slurry was 
concentrated to yield 0 . 52 g (94%) of the desired product 
as a tan foam: ^H-NMR is consistent with structure; MS 
(FD) 471 (M+1); Anal. Calc'd f or C:>,H3,N,0,-2 . 25HC1 : C, 
52.16; H, 6.61; N, 15.21. Found: C, 52.48; 6.87; N, 
14 .81. 



Example 155 
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Preparation 287 




O 

Ethyl~4-bromobutyrate (18.4 mL, 156 mmol), 4- 
nitroimidazole (17.6 g, 130 mmol), sodium hydride (6.24 
g, 156 mmol), dimet hy 1 f ormamide (400 mL), as described 
Preparation 283 gave 23.4 g (80%) of the desired product 
as a yellow oil: ^H-WMR is consistent with structure; MS 
(FD) 227 (M+) ; Anal. Calc'd for CgHnN30,i : C, 47.58; H, 
5.77; N, 18.49. Found: C\ 47.48; H, 5.50; N, 18.30. 

Preparation 288 




o 

Reaction of the product of Preparation 287 (22.84 g, 100 

-mmol-)-v — 5N— s oda-um- -hydroxide— (-10-0- ^mL-)_,_ ^t-et rahydro f .uran _(^1_0.0_ . 

15 mL) , ethanol (100 mL) , as described in Preparation 284 

gave 9.8 g (50%) of the desired product as an orange 

solid: 'h-NMR is consistent with structure; MS (FD) 200.1 
.(M+); Anal. Calc'd for CvH-.N.O.! : C, 42.22 ; H, 4.56; M, 

21.10. Found: 41.97; H, 4.63; N, 21.04. 

20 
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Preparation 289 




Reaction o£ the product of Preparation 288 (4.87 g, 25 
mmol) , pyrrolidine (2.4 mL, 25 mmol) , 1- 
5 hydroxybenzotriazole (3.7 g, 27.5 mmol), 

dicyclohexylcarbodiimide (5.6 g, 27.5 mmol), 
dimethyl formamide (50 mL) , as described in Preparation 
285, gave 0,65 g (11%) of the desired product as a tan 
oil; 'h-NMR is consistent with structure; MS (FD) 252 
10 (M+) ; Anal. Calc'd for CnHw^N^Oi: C, 52.37; H, 6.39; N, 
22.21. Found: C, 52.59; H, 6.50; M, 22.44. 



Reaction of the product of Preparation 289 ( 0 . 6 g', 2.4 
mmol), 10% palladium on carbon (0.3 g) , dichloromethan- 
(6 mL) , ethyl acetate (20 mL) , absolute ethanol (20 mL) , 
386979 (0.91 g, 2.4 mmol), 1 -hydroxybenzotriazole (0.3b 

2.64 mmol), dicyclohexylcarbodiimide (0.54 g, 2,64 
mmol), dimethyl formamide (40 mL) , as described in 
Preparation 286 gave 0.69 g (50%) of the desired produ-vr 
as a tan oil: ^H-NMR is consistent with structure; MS 



Preparation 2 90 
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(FD) 585.4 (M+); Anal. Calc'd f or CN^FU.iRr.O,; : C, 61.63; H, 
7.58; N, 14.37. Found: C, 61.35; H, 7.50; 14.30. 



Example 156 




y^^V^ 2HCI 
O 

Reaction of the product of Preparation 290 (0.65 g, 1.1 
irrnoi), trif luoroacetic acid (4 mL) , dichloromethane (12 
mL) , as described in Example 155 gave 0.58 g (98%) of 
the desired hydrochloric acid salt as an oil: ^H-MMR is 
consistent with structure; MS (FD) 484 {M+) ; Anal. Calc'd 
for CosH36N.,04-2 . 3HC1 : C, 52,82; H, 6.79; N, 14.78. Found: 
C, 53.01; H, 6.88; N, 14.40. 



Preparation 291 



o 




Reaction of ethy 1 -5 -bromovalerate (25 g, 120 mrnol), 4- 
nitroimidazole (16.3 g, 144 mrnol), sodium hydride (5.8 
144 mol), dimethyl formamide (400 mL) , as described 
Preparation 283 gave 21.9 g (75%) of the desired produrr 
as a colorless oil: 'H-NMR is consistent with structure; 
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MS (FD) 241.1 (M+); Anal. Calc'd f or C-.oHioNjO,! ' : C, 49.79; 
H, 6.27; N, 17.42. Found: C, 49.63; H, '6.16; N, 17.22. 

Preparation 292 



o 




Reaction of the product of Preparation 291 (21.08 g, 87 
mmoi), 5N sodium hydroxide (100 mL) , tetrahydrof uran (100 
VOL), ethanol (100 mL) , as described in Preparation 284 
gave 11,9 g (64%) of the desired product as a tan solid: 
10 ^H-NMR is consistent with structure; MS (FD) 214 (M+); 

Anal. Calc'd for CsHuN^O^*: C, 45.07; H, 5.20; M, 19.71. 
Found: C, 4 4.89; H, 4.92; N, 19.44. 

Preparation 293 




Reaction of the product of Preparation 292 (9.9 g, 46.4 
nunol), pyrrolidine (4 mL, 46.4 mmoi), 1- 
hydroxybenzotriazole (7.0 51.0 mmol), 

dicyclohexylcarbodiimide (10.6 g, 51.0 mmol)), 
20 triethylamine (3.23 mL, 46.4 mmol), as described in 

Preparation 285 gave 8.4 g (69%) of the desired product 
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as a colorless oil: 'H-MMR is consistent with structure; 
MS (FD) 266 (M+); Anal. Calc'd for C-.n.sN^O^' : C, 54.12; H, 
6.81; M, 21.04. Found: C, 54.35; H, 6.91; 20,91. 



5 Preparation 294 




mmol), 10% palladium on carbon (0.5 g) , dichloromethane 
(5 mL) , ethyl acetate (10 mL) , ethanol (20 mL) , the 



10 product of Preparation Id (1.45 g, 3,8 mmol), 1- 
hydro>:ybenzotriazole (0.56 g^ 4.2 mmol), 
dicyclohe>7ylcarbodiimide (0.86 g, 1.1 mmol), 
dimethyl formamide (40 mL) , as described in Preparation 
286 gave 0.8 g (35%) of the desired product as a yellow 

15 oil: 'H-NMR is consistent with structure; MS (FD) 598.2 
(M+) . 



Example 157 




mmol) , trif luoroacetic acid (4 mL) , dichloromethane (12 
mL) , as described in Example 155 gave 0.57 g (100%) of 
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the desired product as the hydrochloric acid salt as a 
white solid: 'h-NMR is consistent with structure; MS (FD) 
49 9 (M+) . 



Reaction of N- { 2 -chloroethyl ) morpholine hydrochloride 
(6.9 g, 37,0 mmol), 4-ni troimidazole (5.0 g, 44.0 mmol), 
sodium hydride (3.27 g, 80.7 mmol), dimethyl formamide 
(150 mL) , as described in Preparation 283 gave 1.1 g 
(13%) of the desired product as a yellow solid: ^H-NMR is 
consistent with structure; MS (FD) 226.1 (M+1); Anal. 
Calc'd for C-.HuN^O^: C, 47.78; H, 6.24; N, 24.77. Found: 
C, 48.01; H, 6.13; N, 24.56. 



Reaction of the product of Preparation 295 (0.6 g, 2.6 
mmol) , 10% palladium on caibon (0.6 g), ethyl acetate (20 
mL) , ethanol (10 mL) , the pi .'^duct of Preparation Id (1.0 
g, 2.6 mmol), 1 -hydrox^^^ben-^.'-r : i.azole (0.4 g, 2.9 mmol). 



Preparation 295 




O 



Preparation 296 
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dicyclohe>ry^lcarbodiimide (0.6 g, 2.9 nunoi), 
dimethyl formamide (40 nvL) , as described in Preparation 
286 gave 0.34 g (24%) of the desired product as a yellow 
foam: ^H-MMR is- consistent with structure; MS (FD) 558 
(M+1) . 

Example 158 



10 



15 




3HCI 



Reaction of the product of Preparation 296 (0.14 g, 0.25 
mmol), trif luoroacet ic acid (2 mL) , dichloromethane (6 
mL) , as described in Example 155 gave 0.13 g (100%) of 
the desired product as the hydrochloric acid salt as a 



white solid: 
458 .2 {M+) . 



H-NMR is consistent with structure; MS (FD) 



Preparation 297 




20 



To a solution of 4-nitroinii d/izole, 4.6 g (40 mmol) and 
bromodiphenylme thane, 10.0 o (40 mmol) in 150 mL of 
dimethyl formamide was addct; LG.b g (12 0 mmol) of 
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potassium carbonate. The reaction mixture v^as stirred 
overnight at ambient temperature, filtered and 
concentrated. The residue was partitioned between ethyl 
acetate and water and was extracted with ethyl acetate. 
5 The combined organic extracts were washed with brine, 
dried over sodium sulfate, filtered and concentrated. 
The resulting crude material was absorbed onto a silica 
pad and chroma tographed on silica gel using 25-60% ethyl 
acetates/hexanes as eluant to yield 3.2 g (27%) of the 
10 desired product as a clear oil: 'H-NMR is consistent with 
structure; MS (ion spray) 280 (M+1). 



15 To a slurry of 0 . 8 g of 10% palladium on carbon in 30 mL 
of tetrahydrof uran was added a solution of 1.2 g (4.3 
mmol) of the product of Preparation 297 in 40 mL of 
tetrahydrof uran . The mixture was hydrogenated at 40 psi 
of hydrogen for 1 h and filtered through celite. To this 

20 solution was added 1.64 g (4.3 mmol) of Preparation 4 
from Examples Part 1, 0.7 g (4.7 mmol) of 1- 
hydroxybenzotriazole and 1.04 g (4.7 mmol) of 
dicyclohexylcarbodiimide . The reaction was stirred 
overnight at ambient temperature, filtered and 

25 concentrated. The resulting residue was chromatographed ■ 
on silica gel using 4% methanol /chloroform as eluant to 
yield 1.57 g (60%) of the desired product, 'H-NMR is 



Preparation 298 
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consistent with structure; MS (ion spray) 612.4 (M-t-l); 

Anal. Calc'd for C.sHniNsOr; : C, 68.72; 6.76; N, 11.45. 
Found: 68.44; H, 6.72; 11.15. 

5 Example 159 




To a solution of the product of Preparation 298, 0.56 g 
(0.91 mmol) in 6 mL of dichloromethane was added 2 mL of 
trif luoroacetic acid. The reaction mixture was stirred 

10 for 2.5 h, then poured into a solution of saturated 
sodium carbonate and extracted with chloroform. The 
combined organic extracts were washed with brine, dried 
over sodium sulfate, filtered and concentrated. The 
desired product was trituated with ethyl acetat e/hexanes 

15 to yield 0.45 g (96%) of the desired product as a tan 
solid: ^H-NMR is consistent with structure; MS (ion 
spray) 512.6 (M+l); Anal. Calc'd for C^oH^^iNsOa ' 0 . 2H2O : C, 
69.94; H, 6.53; N, 13.59. Found: C, 69.88; H, 6.36; N, 
13.25. 

_2jQ 
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Preparation 299 




To a solution of 4 , 4 ' -dimethoxybenzhydrol , 5.0 g (20 
mmol), 4-nitroimidazole , 2,31 g (20 mmol) and 
5 triphenylphosphine, 5.3 g (20 mmol) in 200 mL of 

tetrahydrof uran at 0''C was added 5 . 0 mL (32 mmol) of 
diethyl azodicarboxy lat e dropwise. The resulting mixture 
was slowly warmed to ambient temperature, stirred 
overnight and concentrated. The residue was partitioned 

10 between ethyl acetate and water and extracted vyith ethyl 
acetate. The combined organic extracts were washed with 
brine, dried over sodium sulfate, filtered and 
concentrated. The residue was absorbed onto a silica pad 
and chromatographed on silica gel using 20-40% ethyl 

15 acetates/hexane as eluant . The resulting residue was 
chromatographed on silica gel using 3% 

methanol/chlorof orm as eluant to yield 4.92 g (72%) of 
the desired product as a yellow oil: ^H-NMR is consistent 
with structure; MS (ion spray) 340 (M+1); Anal. Calc'd 
20 for CisHi7N3O4-0 .3H2O : C, 62.71; H, 5.15; M, 12.19. Found: 
C, 62.48; H, 4.83; N, 11.84. 
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Preparation 3 00 




Reaction of the product of Preparation 299 (1.8 5.3 
mmol), 10% palladium on carbon (1.0 g), t et rahydrof uran 
5 (60 ruL) , 386979 (2.0 g, 5.3 mmol), 1 -hydroxybenzot r iazoie 
(0.8 g, 5.83 mmol), dicyclohexy Icarbodi imide (1.2 g, 5.83 
mmol), as described in Preparation 159 gave 1.3 g (36%) 
of the desired product as a tan foam: 'h-I\IMR is 
consistent with structure; MS (ions spray) 672.7 (M+1); 
10 Anal. Calc'd for CBvHnnN^O-/ : C, 66.15; H, 6.75; M, 10.43. 
Found: C, 66.29; H, 6.82; N, 10.63. 



Example 160 




15 Reaction of the product of Preparation 300 (1.24 g, 1.8 
mmol), trif luoroacetic acid (2 mL) , dichloromethane (6 
mL) , as described in Example 159', Chromat ographed over 
silica gel (5% methanol /chloroform) to yield 0.73 g (69%) 
of the desired product as a white foam: 'h-NMR is 

20 consistent with structure; MS (ion spray) 572.4 (M+1); 
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Anal. Calc'd for C-r.^UiN^.O^, : C, 67.23 ; H, 6.52; N, 12.25 
Found: C, 67.05; H, 6.59; N, 11.97. 



To a slurry of sodium hydride, 2.64 g (66.0 inmol) in 300 
mL of dimethyl formamide at 0'''C was added 7.4 g (66.0 mmol) 
of 4-nitroimidazole . After stirring for 20 min at O'^C, 
15.0 g (55.0 mmol) of desyl bromide was added. The 
reaction mixture was stirred 65 h, as it warmed to 
ambient temperature and was concentrated. The residue- 
was partitioned between ethyl acetate and water and was 
extracted with ethyl acetate. The combined organic 
extracts were washed with brine, dried over sodium 
sulfate, filtered and concentrated. The resulting 
residue was chromatographed on silica gel using a 
gradient of chloroform to 5% methanol /chloroform as 
eluant to yield 10.1 g (60%) of the desired product as n 
yellow oil which solidifies upon standing. 'h-NMR is 
consistent with structure; MS (ion spray) 307.1 (M+1); 
Anal. Calc'd for CnHriN-iOi: C, 66.44 ; H, 4.26; N, 13.67. 
Found: C, 66.31; H, 4.22; N, 13.39. 



Preparation 3 01 
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Preparation 3 02 




To a slurry of 0.3 g of 10% palladium on carbon in 20 mL 
of tet rahydrof uran was added a solution of 0.8 g (2.6 
5 mmol) of the product of Preparation 301 in 20 mL of 

tetrahydrof uran . The mixture was hydrogenated at 40 p33. 
of hydrogen for 1 h and filtered through celite. To this 
solution was added 1.0 g (2.6 mmol) of the product of 
Preparation Id, 0.4 g (2.9 mmol) of 1- 

10 hydroxybenzotriazole and 0.6 g (2.9 mmol) of 

dicyclohexylcarbodiimide . The reaction was stirred 
overnight at ambient temperature, filtered and 
concentrated. The resulting residue was chromatographed 
on silica gel using a gradient from chloroform to 5% 

15 methanol/chlorof orm as eluant to yield 1.3 g (76%) of the 
desired product. ^H-NMR is consistent with structure; MS 
(FD) 639.4 (M+) ; Anal. Calc'd for C36H^iNs06: C, 65.74; H, 
6.59; 10.65. Found: C, 65.91; H, 6.21; N, 10.67. 



2 0 Example 161 




SUBSTITUTE SHEET (RULE 26) 

8NSDOCI0: <WO 9908699A1 _l_> 



wo 99/08699 



PCT/US98/I7229 



407 

To a solution of the product of Preparation 302, 1.0 g 
(1:56 mmol) in 12 mL of dichloromethane was added 4 mL of 
trif luoroacetic acid. The reaction mixture was stirred 
for 1,5 h, then quenched with solid sodium carbonate and 
5 extracted with chloroform. The combined organic extracts 
were washed with brine, dried over sodium sulfate, 
filtered and concentrated. The residue was dissolved in 
ethyl acetate and ether ' hydrochloric acid was added. The 
mixture was concentrated to yield 0.68 g (71%) of the 
10 desired product as a tan solid: ^H-NMR is consistent with 
structure; MS (FD) 539 (M+); Anal. Calc'd for 
C3iH33Ns04"2HCl : C, 60.78; H, 5.76; 11.43. Found: C, 

60,51; H, 5.84; 11.12. 

15 Preparation 303 




To a slurry of desoxyanisoin , 20 g (78 mmol) in 200 mL of 
carbon tetrachloride at 0'"C was added 4 mL (78 mmol) of 
bromine, dropwise over 30 min. The reaction mixture was 

20 stirred overnight while slowly warming to ambient 

temperature, then concentrated. The residue was absorbed 
onto a silica pad and chroma tographed on silica gel using 
a gradient of 10-30% ethyl acetat e/hexanes as eluant to 
yield 18 g (69%) of the desired product as a white solid: 

25 ^H-NMR is consistent with structure; MS (ion spray) 335, 
337 (M+1) . 
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Preparation 304 




,o 



/7 



O 



Reaction of the product of Preparation 303 (7.0 g, 20.0 
mmol), 4-ni troimidazoie (2.34 g, 20.0 nunol), sodium 
5 hydride (1.0 24.0 mmol), dimethyl formamide (100 mL) , 
as described in Preparation 301. The crude material was 
absorbed onto a silica pad and chromatographed over 
silica gel using a gradient of 30-80% ethyl 
acetate/hexanes to yield 2.8 g (38%) of the desired 
10 product as a tan foam: ^H-NMR is consistent with 

. structure; MS (ion spray) 366.1 (M+1); Anal. Calc'd for 
Cv.Ht7N:,05: C, 62.12; H, 4.66; N. 11.44. Found: C, 62.05; 
H, 4.55; M, 11.57. 

15 Preparation 305 



Reaction of the product of Preparation 304 (1.5 g, 4.1 
mmol), 10% palladium on carbon (1.0 g) , tetrahydrof uran 
(40 mL) , the product of Preparation Id (1.56 g, 4.1 
20 mmol), 1 -hydroxybenzot r iazdle (0.61 g, 4.51 mmol); 

dicyclohexylcarbodiimide (0.93 g, 4.51 mmol), as in 
described in Preparation 302. The residue was 
chromatographed on silica gel using 3% 
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methanol/chlorof orm as eluant to yield 1.95 g (68%) oC 
the desired product as a tan foam: 'H-^fMR is consistent 
with structure; MS {ion spray) 700.8 (M+l); Anal. Calc'd 
for C3eH4c.rvrsOrt : C, 65,22 ; H, 6.48; N, 10.01. Found: C, 
5 65.05; H, 6.20; 10.25. 

Examples 162 and 16 3 




2HCI 



Reaction of the product of Preparation 305 (1.85 g, 2.6 

10 mmol) , tri f luoroacetic acid (10 mL) , dichloromethane (24 
mL) , as in described in Example 161, gave 1.56 g (88%) 
of the desired product as a product as the hydrochloric 
acid salt. ^H-NMR is consistent with structure; MS (ion 
spray) 599.2 (M+1); Anal. Calc'd for C33H37N50.r 2HCi : C, 

15 58.93; H, 5.84; N, 10.41_ Found: C, 59.05; H, 5.87; M, 
10.43. Resolution of the dias tereomers (0.21 g, 0.38 ■ 
mmoi) by chiral HPLC gave the respective isomers which 
were individually treated with a saturated solution of 
hydrochloric acid in diethyl ether to give the desired 

20 products: 

Example 162, (Isomer 1) 0.104 g (40%); ^^H-NMR is 
consistent with structure; t;, = 9.45 min; MS (ion spray) 
600.3 (Mh-1); Anal. Calc'd for Cr.iHi7NT.O.r 2HC1 : C, 58.93; H, 
5.84; N, 10.41. Found: C, 58.66; H, 5.80; M, 10.20. 

25 Example 163. (Isomer 2) 0.06(3 g (25%); 'H-MMR is 

consistent with structure; , r- 12.93 min; MS (ion spray) 
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600.3 {M+D; Anai. Calc'd for Cr^.tH^'/NsO,/ 2 . 3HC1 : C, 57.99; 
H, 5.80; 10.25. Found: C, 57,94; H, 5.80; N, 10,12. 



Preparation 3 06 




To a slurry of 4 -ni t roimidazol e , 10.0 g (89 mmol) in 30 
mL of glacial acetic acid was slowly added 10 mL of 
fuming nitric acid. To this mixture was added 20 mL of 
acetic anhydride at a rate such that the temperature 

10 remained below 50"t. The reaction mixture was stirred for 
one hour then poured into 300 g of ice/water. A white 
solid precipitated out over a period of 30 min . The 
solid was filtered and dried to yield 6.8 g of the 
desired product. The filtrate was extracted with 

15 dichloromethane . The combined organic extracts were 

washed with saturated sodium bicarbonate and water, then 
dried over sodium sulfate, filtered and concentrated to 
yield an additional 5.1 g of the desired white solid, 
affording a total of 11.9 g (85%) of the desired product. 

20 ^H-NMR is consistent with structure; MS (FD) 159 (Mh-) ; 
Anal. Calc'd for C3H;>N4aroT3H7F: ~c7^2ToTr H~nY^ 
34.27. Found: C, 22.35; H, 1.52; N, 33.87. 
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Preparation 307 




To a slurry of 9 -aminof luorene hydrochloride, 2.1 g (10.0 
mmol) in 2 0 mL of methanol and 2 0 mL of water at O'^C was 
5 added 0.8 g (10.0 mmol) of sodium bicarbonate. After 
stirring for 10 min at 0'"C, 1.5 g (10.0 mmol) of the 
product of Preparation 306 was added. The reaction 
mixture was stirred overnight, slowly warming to ambient 
temperature, then concentrated. The residue was 

10 partitioned between ethyl acetate and water and extracted 
with ethyl acetate. The combined organic extracts were - 
washed with brine, dried over sodium sulfate and 
concentrated. The residue was absorbed onto a silica pad 
and chromatographed on silica gel using a gradient of 25- 

15 80% ethyl acetat e/hexanes as eluant to yield 2.39 g (88%) 
of the desired product as a tan solid: ^H-NMR is 
consistent with structure; MS (ion spray) 276.2 (M+1); 
Anal. Calc'd f or CigHuNsOo : C, 69.31; H, 4.00; N, 15.15. 
Found: C, 69.53; H, 4.08; N, 14.93. 
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Preparation 3 08 




To a slurry of 0.95 g of 10% palladium on carbon in 30 mL 
of tetrahydrof uran was added a solution of 1.1 g {4.0 
5 mmol) of the product of Preparation 307 in 30 mL of 

tetrahydrof uran . The mixture was hydrogenated at 40 psi 
of hydrogen for 1 h and filtered through celite. To this 
solution was added 1.5 g (4.0 mmol) of the product of 
Preparation Id, 0.6 g (4.4 mmol) of 1- 

10 hydroxybenzotriazole and 0.9 g (4.4 mmol) of 

dicyciohexylcarbodiimide . The reaction was stirred 
overnight at ambient temperature, filtered and 
concentrated. The residue was slurried in ethyl acetate, 
filtered and water was added. The mixture was extracted 

15 with ethyl acetate. The combined organic extracts were 
washed with brine, dried over sodium sulfate, filtered 
and concentrated. The resulting residue was 
chromatographed on silica gel using 5% 

methanol/chloroform as eluant to yield 1.16 g (48%) of 
20 the desired product. ''h-NMR is consistent with structure; 
^§_._1 ipiL.^P^^.L Q • Ca 1 c - d for C,5H3^>N50f- : c, 

68.95; H, 6.59; N, 11.49. Found: C, 68.83 ; H, 6~74~6 ]~^, 

11.27. 
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Example 164 




2HCI 



To a solution of the product of Preparation 308, 1.1 g 
(1.8 mmol) in 6 mL of dichioromethane was added 2 mL of 
5 tr i f luoroacet ic acid. The reaction mixture was stirred 
for 3 h, then poured into a solution of saturated sodium 
carbonate. The mixture was extracted with chloroform. 
The combined organic extracts were washed with brine, 
dried over sodium sulfate, filtered and concentrated. 

10 The residue was dissolved in ethyl acetate and 

ether/hydrochloric acid was added. The mixture was 
concentrated to yield 0.9 g (90%) of the desired product 
as a pink solid: 'H-NMR is consistent with structure; MS 
(ion spray) 510.4 (M+1); Anal. Calc'd for CinHa 1N5O3 * 2HC1 : 

15 C, 61.86; H, 5.71; N, 12.02. Found: C, 61.70; H, 5.78; 
N, 11.86. 
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Reaction of 2 , 2 -dipheny iethy lamine (2.5 g, 12.7 mmol), 
sodium bicarbonate (1.07 g, 12.7 mmol), the product of 
Preparation 306 (2,0 g, 12.7 mmol), methanol (20 mL) , 
water (10 mL) , as described in Preparation 307 gave 2.75 
5 g (74%) of the desired product as a tan solid: ^H-^^MR is 
consistent with structure; MS (ion spray) 294.2 (M+1). 



Preparation 310 




10 Reaction of the product of Preparation 309 (1.0 g, 3.4 
mmol), 10% palladium on carbon (1.2 g) , tet rahydrof uran 
(40 mL) , the product of Preparation Id (1.3 g, 3.4 mmol), 
1-hydroxybenzotriazole (0.51 g, 3.74 mmol), 
dicyclohexylcarbodiimide (0.8 g, 3.74 mmol), as in 

15 Example Preparation 308. 1.42 g (67%) of the desired 
product as a tan foam: 'H-NMR is consistent with 
structure; MS (ion spray) 626.3 (M+l); Anal. Calc'd for 
Cic-Hn^NsOs: C, 69.10; H, 6.93; N, 11.19. Found: C, 68.92; 
H, 6.70; 11.21. 
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Example 165 




2HCI 



10 



Reaction of the product of Preparation 310 (1,37 g, 2.2 
mmol), tri f luoroacet ic acid (4 mL) , dichloromethane (12 
mL) , as described in Example 164 -426737 gave 1.14 g 
(87%) of the desired product as a tan solid: 'H-NMR is 
consistent with structure; MS (ion spray) 526 (M+1); 
Anal. Calc'd for C3iH-3r.N^,03 ' 2 . 2HC1 : C, 61.46; H, 6.19; N, 
11.56. Found: C, 61.72; H, 5.95; N, 11.11. 



To a slurry of 2-aminoindan hydrochloride, 2.0 g (12// 
mmol) in 2 0 mL of methanol and 10 mL of water at 0"C: v/cr.j 
added 1.4 g (16.4 mmol) of sodium bicarbonate. After 
stirring for 10 min at 0'"C, 2.0 g (12.7 mmol) of the 
product of Preparation 3 06 was added. The reaction 
mixture was s.tirred overnight, slowly warming to ambient 
temperature, then concentrated. The residue was 



Preparation 311 
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partitioned between ethyl acetate and water and extracted 
with ethyl acetate. The combined organic extracts were 
washed with brine, dried over sodiLun sulfate and 
concentrated. The residue was absorbed onto a silica pad 
5 and chromatographed on silica gel using a gradient of 50- 
80% ethyl acetate/hexanes as eluant to yield 1.91 g (66%) 
of the desired product as a tan solid: 'h-MMR is 
consistent with structure; MS (ion spray) 230.2 (M+1) ; 
Anal. Calc'd for C^Hi iN-.^Oa : 62.88; H, 4.84; N, 18,33. 

10 Found: C, 63.28; H, 4.90; N, 17.89. 



Preparation 312 




To a slurry of 1.3 g of 10% palladium on carbon in 30 mh 
15 of tetrahydrof uran was added a solution of 1.2 g (5.3 
mmol) of the product of Preparation 311 in 30 mL of 
tetrahydrof uran , The mixture was hydrogenated at 4 0 psi 
of hydrogen for 40 min and filtered through celite. To 
this solution was added 2.0 g (5.3 mmol) of the product 
20 of Preparation Id, 0.8 g (5.8 mmol) of 1- 

hy^droxybenzo ~g "1 5T8'' mnol ^^'of 

dicyclohexy Icarbodiimide . The reaction was stirred 
overnight at an\bient temperature, filtered and 
concentrated. The residue was slurried in ethyl acet:at---, 
25 filtered and water v/as added. The mixture was extracreu 
with ethyl acetate. The combined organic extracts were 
washed with brine, dried over sodium sulfate, filtered 
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and concentrated. The resulting residue was 
chromatographed on silica gel using 3% 

methanol/chlorof orm as eluant to yield 1.38 g (486) of 
the desired product: *H-NMR is consistent with structure; 
5 MS (ion spray) 562.4 (M+1); Anal. Calc'd for 

C:nH39N5Or/0 . 1CHC13 : C, 65.12; H, 6.87; 12,21. Found: C, 

65.39; H, 7.18; N, 11.97. 



To a solution of the product of Preparation 312, 1.4 g 
(2.5 mmol) in 12 mL of dichloromethane was added 4 mL of 
trif luoroacetic acid. The reaction mixture was stirred 
for 2 h, then concentrated. The residue was partitioned 

15 between ethyl acetate and saturated sodium carbonate and 
was extracted with ethyl acetate. The combined organic 
extracts were washed with brine, dried over sodium 
sulfate, filtered and concentrated. The residue was 
dissolved in ethyl acetate and ether hydrochloric acid was 

20 added. The mixture was concentrated to yield 1.2 g (90%) 
of the desired product as a yellow solid: ^H-bJMR is 
consistent with structure; MS (ion spray) 462.4 (M+1); 
Anal. Calc'd for C26H3iM50r2HCl : C, 57.99; H, 6.93; N, 
12.01. Found: C, 57.87; H, 6.82; N, 12.73. 



Example 166 



10 




2HCI 



25 
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Preparation 313 

// 

To a slurry of 1 -aminoindan , 1.25 mL (10,0 mmol) in 20 mL 
of methanol and 2 0 mL of water at 0''C, was added 1.5 g 
5 (10.0 mmol) of the product of Preparation 306. The 

reaction mixture was stirred overnight, slowly warming to 
ambient temperature and concentrated. The residue was 
partitioned between ethyl acetate and water and extracted 
with ethyl acetate. The combined organic extracts were 

10 washed with brine, dried over sodium sulfate, filtered 

and concentrated. The residue v^as absorbed onto a silica 
pad and chromatographed on silica gel using 30-80% ethyl 
acetate/hexanes as eluant to yield 1.13 g (49%) of the 
desired product as a tan oil: 'h-NMR is consistent with 

15 structure; MS (ion spray) 230.2 (M+1)'. 
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Preparation 314 




To a slurry of 1 . 0 g of 10% palladium on carbon in 20 mL 
of tetrahydrof uran was added a solution of 1.07 g (4.7 
5 imnol) of the product of Preparation 313 in 20 mL of 

tetrahydrof uran . The mixture was hydrogenated at 40 psi 
of hydrogen for 30 min and filtered through celite. To 
this solution was added 1.8 g (4.7 mmol) of the product 
of Preparation Id,, 0.7 g (5.2 mmol) of 1- 

10 hydroxybenzotriazole and 1.06 g (5.2 mmol) of 

dicyclohexylcarbodiimide . The reaction was stirred 
overnight at ambient temperature, filtered and 
concentrated. The residue was dissolved in ethyl 
acetate, filtered, then water was added. The mixture was 

15 extracted with ethyl acetate. The combined organic 
extracts were washed with brine, dried over sodium 
sulfate, filtered and concentrated. The resulting 
residue was chromatographed on silica gel using 3% 
methanol/chlorof orm as eiuant to yield 0.99 g (38%) of 

20 the. desired product: ^H-I\fMR is consistent with structure; 
MS (ion spray) 562 (M+1); Anal. Calc'd for C3iH3.,NrOs: C, 
66.29; H, 7.00; N, 12.47. Found: C, 66.05; H, 7.12; N, 
12.58. 



BNSDOCID: <WO 9908699A1J_> 



SUBSTITUTE SHEET (RULE 26) 



wo 99/08699 



rCT/US9S/I7229 



420 
Example 167 




2HCI 



To a solution of the product of Preparation 314, 0.97 g 
(1.7 mmol) in 6 rnL of dichloromethane was added 2 mL of 
5 trif luoroacet ic acid. The reaction mixture was stirred 
for 2 h, Chen poured into a solution of saturated sodium 
carbonate. The mixture was extracted with chloroform. 
The combined organic extracts were washed with brine, 
dried over sodium sulfate, filtered and concentrated. 

10 The residue was dissolved in ethyl acetate and a 

saturated solution of hydrochloric acid in diethyl ether 
was added. The resulting mixture was concentrated to 
yield 0.73 g (76%) of the desired mixture oE isomers as a 
white solid: ^H-NMR is consistent with structure; MS (ion 

15 spray) 462.4 (M+1); Anal. Calc'd for C26H31NCO, ' 2 . 3HC1 : C, 
57.26; H, 6.15; N, 12.84. Found: C, 57.53; H, 6.04; N, 
12.57. 
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Reaction of (IS, 2R) - ( - ) -cis -1 -Amino-2 -indanol (0.9 g, 
6.3 mmol), sodium bicarbonate (0,53 6.3 mmol), the 

product of Preparation 306,(1.0 g, 6.3 mmol) in methanol 
(10 mL) and water (5 mL) , as described in Preparation 311 
gave 1.02 g (66%) of the desired product as a tan foam: 
^H-NMR is consistent with structure; MS (ion spray) 246.3 



To a solution of the produce of Preparation 315, 2.33 g ' 
(9.5 mmol) and imxdazole, 2.0 g (36.9 mmol) in 100 mL of 
dimethyif ormamide was added 1.86 g (12.3 mmol) of t- 
butyldimethylsilyl chloride. The reaction mixture was 
stirred overnight at ambient temperature then 
concentrated. The residue was partitioned between ethyl 
acetate and water and was extracted with ethyl acetate. 
The combined organic extracts were washed with brine, 
dried over sodium sulfate, filtered and concentrated. 
The residue was chroma tographed over silica gel using 50% 
ethyl acetate/hexanes as eluent to yield 3 . 07 g (90%) of 
the desired product as a tan oil: 'h-NMR is consistent 
with structure; MS (ion spray) 360.2 (M+1); Anal. Calc'd 
for Ci..H25N303Si : C, 60.14; H, 7.01; N, 11.69. Found: C, 
60.37; H, 6.92; W, 11.43. 



Preparation 316 
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Preparation 317 




Reaction of the product of Preparation 316 (1.5 g, 4.2 
mmol), 10% palladium on carbon (1,0 g) , t et rahydrof uran 
5 (80 mL) , the product of Preparation Id, (1.6 g, 4.2 
rnmol), 1 -hydro>cybenzot riazole (0.63 g, 4.6 mmol), 
dicyclohexylcarbodiimide (0.95 g, 4.6 mmol ) , as described 
in Preparation 314 gave 0.72 g (25%) of the desired 
product as a reddish foam: 'H-NMR is consistent with 
10 structure; MS (ion spray) 692.1 (M-fl); Anal. Calc'd for 
C37Hs3N^:,06Si : C, 64.34; H, 7.72; 10.12. Found: C, 

64„14; H, 7.65; N, 10.05. 



A solution of the product of Preparation 317, 0.65 g 
(0.94 mmol) in 10 mL of a saturation solution of 
hydrochloric acid in acetic acid was stirred at ambient 
temperature. After 1.5 h, the solution was concentrated. 
20 The residue was partitioned between ethyl acetate and 

saturated sodium bicarbonate and was extracted with ethyl 
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acetate. The combined organic extracts were washed with 
brine, dried over sodium sulfate and concentrated. The 
residue was chromatographed on silica gel using a 
gradient of 5-10% methanol /chloroform/arnmonia as eluant 
5 to yield the desired product as the free base. The 
resulting foam was dissolved in ethyl acetate and a 
saturated solution of hydrochloric acid in diethyl ether 
was added. The resulting slurry was concentrated to 
yield 0.18 g (35%) of the desired product as a white 
10 solid; ^H-MMR is consistent with structure; MS {ion 

spray) 478.3 (M+1); Anal. Calc'd for C-6H3 iN-O^ ' 2 . 5HC1 : C, 
47.85; H, 5,53; N, 10.73. Found: C, 48.08; 5.17; N, 

10 . 40 . 

15 Preparation 318 



To a solution of the product of Preparation 315, 1.71 g 
(7.0 mmol) and triethylamine, 2.2 mL (15.6 mmol) in 80 mL 
of dichloromethane at 0"*C was added 0 . 9 mL (12.6 mL) of 

20 acetyl chloride. The reaction mixture was stirred 2,5 h 
at O'^'C, then was quenched with saturated sodium 
bicarbonate. The mixture was extracted with ethyl 
acetate. The combined organic extracts were washed with 
brine, dried over sodium sulfate, filtered and 

25 concentrated. The residue was absorbed onto a silica pad 
and chromatographed on silica gel using a gradient of 30- 
80% ethyl acetate/hexanes as eluant to yield 1.06 g (53%) 
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of the desired product as a yellow oil: ''H-NT^R is 
consistent with structure; MS (ion spray) 288.0 (M+1); 
Anal. Calc'd for Ci.]HrjN304 : C, 58.53; H, 4.56; N, 14.63. 
Found: C, 58.78; H, 4.58; M, 14.36. 

5 

Preparation 319 




Reaction of the product of Preparation 318 (1.0 g, 3.5 
mmol), 10% palladium on carbon (2.0 g) , t et rahydrof uran 

10 (60 mL) , the product of Preparation Id, (1.33 g, 3.5 
mmol), l-hydroxybenzotriazole (0.52 g, 3,9 mmol ) , 
dicyclohe>:ylcarbodiimide (0.8 g, 3.9 mmol), described in 
Preparation 314 gave 0 . 53 g (25%) of the desired product 
as a tan foam: *H-MMR is consistent with structure; MS 

15 (ion spray) 620.4 (M+1) ; Anal. Calc'd for 

C33H41NSO7O.I5CHCI3: C, 62.44; H, 6.50; M, 10.98. Found: 
C, 62.42; H, 6.51; N, 11.16. 



Example 169 
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A solution of the product of Preparation 319, 0.43 g (0.7 
mmol) in S mL of a saturated solution of hydrochloric 
acid in glacial acetic acid was stirred for 1.5 h at 
ambient temperature then concentrated. The residue was 
dissolved in toluene and concentrated to yield 0.26 g 
(61%) of the desired product as a tan solid: ^H-NMR is 
consistent with structure; MS (ion spray) 520.3 (M+1); 
Anal. Calc'd for C2.9H33NSOC/ 2HC1 : C, 56.76; H, 5.95; N, 
11.82. Found: C, 56.87; H, 6,07; N, 11.52. 

Preparation 32 0 




To a solution of the product of Preparation 315, 1.36 g 
(5.6 mmol) in 50 mL of dichloromethane was added 1.0 9 g 

15 (6.72 mmol) of 1 , 1 ' -carbonyldiimidazole . The reaction 

mixture was stirred overnight at ambient temperature then 
3.3 mL (28 mmol) of 4 -methy Ipiperidine was added. The 
reaction mixture was stirred overnight, washed with a 
0 . IN aqueous solution of hydrochloric acid, brine, dried 

20 over sodium sulfate, filtered and concentrated. The 
residue was chromatographed on silica gel using a 
gradient of chloroform to 1% methanol /chloroform as 
eluant to yield 1.4 g (67%) of the desired product as o 
tan foam: 'h-MMR is consistent with structure; MS (ion 

25 spray) 371.1 (M+l); Anal. Calc'd for C, nH2.N,0.-. : C, 61.6!; 
H, 5.99; 15.13. Found: C, 61.95; H, 6.01; N, 14.9-'">- 
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Preparation 321 




10 



Reaction of the product of Preparation 320 (0.87 g, 2.3 
minol), 10% palladium on carbon (2.0 g), t et rahydrof uran 
(80 mL) , the product of Preparacion Id, (0.9 g, 2.3 
mmoi), 1-hydroxybenzot riazole (0.35 g, 2.53 mmol ) , 
dicyclohexylcarbodiimide (0.52 g, 2.53 mmol), as 
described in Preparation 314, gave 0.23 g (14%) of the 
desired product as a tan foam: ^H-NMR is consistent with, 
structure; MS (ion spray) 703.6 (M+1) ; Anal. Calc'd for 
C7.KHr.oN,:07'0 . 15CHC13 : C, 63.57; H 7.01; N, 11.66. Found: C. 
63.60; H, 7.32; N, 11.31. 



To a solution of the product of Preparation 321, 0,21 c; 
(0.3 mmol) in 6 mL of dichloromethane was added 2 mL ot 
trif luoroacet ic acid. The mixture was stirred 40 min d' 
ambient temperature then concentrated. The resulting 
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residue was partitioned between ethyl acetate and 
saturated sodium bicarbonate and extracted with ethyl 
acetate. The combined organic extracts were washed with 
brine, dried over sodium sulfate, filtered and 
5 concentrated. The crude product was chromatographed on 
silica gel using 10% methanol/chlorof orm as eluant. To a 
solution of the product in chloroform was added a 
saturates solution of hydrochloric acid in diethyl ether. 
The slurry was concentrated to yield the desired product 
10 as a white solid: ^H-NMR is consistent with structure; MS 
(ion spray) 603.4 (M+l); Anal. Calc'd for Ci:.H42N60:/2 . 3HC1 : 
C, 57.73; 6.50; N, 12.24. Found: C, 57.80; H, 6.34; 

M, 12.15. 

15 

Preparation 322 



0=N 




Reaction of (IR, 2S) - (+) -l-amino~2-indanol (3.8 g, 26.0 
mmol), sodium bicarbonate (2,2 g, 26.0 mmol), the product 

20 of Preparation 306. (4.0 g, 26.0 mmol), methanol (28 mL) , 
water (12 mL) , as in Preparation 313 gave 4.0 g (63%) of 
the desired product as a tan foam: 'h-MMR is consistent 
with structure; MS (ion spray) 246.3 (M+1); Anal. Calc'd 
for Ci:iHnN303: C, 58.77; H, 4.52; M, 17.13. Found: c, 

25 58.68; H, 4.48; H, 17.00. 
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Preparation 323 




Reaction of. the product of Preparation 322 (2.2 g, 9.0 
mmol), 1 , 1 ' -carbonyidiimidazole (1.73 g, 10.8 mmol), 4~ 
5 methylpiperidine (5.3 mL , 45.0 minol). dichloromethane (80 
mL) , as described in Preparation 320, gave 2.3 g (70%) of 
the desired product as an orange foam: 'H-NMR is 
consistent with structure; MS (ion spray) 371.1 (M+1); 
Anal. Calc'd for ' 0 . ISCHCli : C, 59.23; 5.75; N, 

10 14.43. Found: C, 59.38; H, 5.87; N, 14.55. 



Preparation 324 




Reaction of the product of Preparation 323 (2.22 g, 6.0 
15 mmol), 10% palladium on carbon (3.0 g) , tetrahydrof uran 

( 60 -mL-)~ -the-product— of—Prepa-ra t-ion- 1-d-, -- (-2 ^3 -g^ --6 -. 0 

mmol), l-hydroxybenzotriazole (0.9 g, 5.6 mmol), 
dicyciohexylcarbodiimide (1.4 g, 6.6 mmol), as described 
in Preparation 314 gave 1.0 g (24%) of the desired 
20 product as a tan foam: ^H-NMR is consistent with 

structure; MS (ion spray) 703.6 (M+1); Anal. Calc'd for 
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C:i^H,;oWG07 : C, 64.94; H, 7.17; N, 11.96. Found: C, 64.81; 
H, 7.09; N, 11.83. 



Example 171 



5 




2HCI 



Reaction of the product of Preparation 324 (0.97 g, 1.4 
mmol) , tri f luoroacet ic acid (4 mL) , dichlorome thane (12 
mL) , as in described in Example 170 gave 0.95 g (100%) 
of the desired product as a white solid: 'H-NMR is 
10 consistent with structure; MS (ion spray) 603.3 (M+1); 
Anal. Caic'd for Ci-jHa^N^O^- 2 . 3HC1 : C, 57,73 ; H, 6.50; N, 
12.24. Found: C, 57.46; H, 6.53; N, 11.90 



Preparation 325 




15 \^ 



Prepared as shown ' in Preparation 1 m Examples Part 4 
^H-NMR consistent with structure. 
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Preparation 326 




Reaction of the product of Preparation 4 from Examples 
Part 4 (0.4 g, 1.4 mmol), 10% palladium on carbon (0.8 
g), tetrahydrofuran (40 mL) , the product of Preparation 
Id, (0.53 g, 1.4 mmol), 1 -hydroxybenzotr iazole (0.21 g, 
1 ^4 mmol), dicyclohexylcarbodirmide (0.32 g, 1.54 mmol), 
as described xn Preparation 314 gave 0.25 g (29%) of the 
desired product as a tan foam: ^H-NMR is consistent with 
structure; MS (ion spray) 520.7 (M+1); 
C3,H4,N507: C, 63.96 ; H, 6.67; N, 11.30. 
H, 6.72; N, 11-04. 



Anal. Calc'd for 
Found : C , 63.91; 



20 



15 



20 



Example 172 




2HCI 



A solution of the product Preparation 326, 0.22 g (0.35 
mmol) in 10 mL of a saturated solution of hydrochloric 
acid in glacial acetic acxd was stirred for 2 h at 
ambient temperature and rn.n concentrated. The resxdue 
was dissolved in toluene c-.nd concentrated, then trituated 
with hexanes to yxeid 0.i:</ g (89%) of the desired 
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product as a tan solid; 'H-IsnyiR is consistent with 
structure; MS (ion spray) 520.3 (M+1); Anal. Calc'd for 
C2eH:riN505/2HCl : C, 56.76; 5.95; 11.82. Found: C, 

56.96; H, 6.06; N, 11.83. 



To a solution of R- ( - ) -2 -pheny Iglycinol , 2.75 g (20 mmol) 
in 2 0 mL of methanol and 10 mL of water at O'^C, was added 
1.7 g (20 mmol) of sodium bicarbonate. The reaction 
mixture was stirred for 20 min at O^-'C , then 3.16 g (20 
mmol) of the product of Preparation 306 was added. The 
residue was absorbed onto silica and chromatographed on 
silica gel using 80% ethyl acetate/hexanes as eluant to 
yield 3.5 g (74%) of the desired product as a colorless 
oil: ^H-NMR is consistent with structure; MS (ion spray) 
234 (Mh-1) . 



Preparation 327 




Preparation 328 
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To a solution of the product of Preparatiion 327, 3 . 08 g 
(13.0 mmol), t riethy lamine , 2.4 mL (16.9 mmol) and 4- 
dimethylaminopyridine, 0.3 g (2.6 mmol) in 150 mL of 
dichloromethane at O'^C was added 1 . 5 mL (15.6 mmol) of 
5 acetic anhydride dropwise. The reaction mixture was 

stirred overnight slowly warming to ambient temperature, 
then concentrated.. The residue was partitioned between 
ethyl acetate and saturated sodium bicarbonate and 
extracted with ethyl acetate. The combined organic 

10 extracts were washed with brine, dried over sodiuin 
sulfate and concentrated. The residue was 
chromatographed on silica gel using 80% ethyl 
acetate/hexanes as eluant to yield 3.4 g (95%) of the 
desired product as a tan oil: 'H-NMR is consistent with 

15 structure; MS (ion spray) 276.2 (95%); Anal. Calc'd for 
C13H13N3O,: C, 56.73 ; H, 4.76; N, 15.27. Found: C, 56.46; 
H, 4.89; N, 15.17. 



Preparation 32 9 



20 




T_o^^a__slurryL. o f_ 4 ._0..,g__o.L__l Q%_ pa.1 ladi um^_on _ c^ 

of tetrahydrof uran was added a solution of 3.1 g (11.3 
mmol) of the product of Preparation 328 in 60 mL of 
tetrahydrof uran . The mixture was hydrogenated at 40 psi 

25 of hydrogen for 1,5 h and filtered through celite. To 

this solution was added 4.3 g (11.3 mmol) of the product" 
of Preparation Id, 1.7 g (12.4 mmol) of 1- 
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dicyciohe:o^'icarbodiimide . The reaction was stirred 
overnight at ambient temperature, filtered and 
concentrated. The reaction mixture was stirred 
5 overnight, slowly warming to ambient temperature, then 
was concentrated. The residue was dissolved in ethyl 
acetate, filtered, then water was added. The mixture was 
extracted with ethyl acetate. The combined organic 
extracts were washed with brine, dried over sodium 

10 sulfate, filtered and concentrated. The resulting 
residue was chroma tographed on silica gel using 3% 
methanol/chlorof orm as eluant to yield 2.41 g (35%) of 
the desired product: '^H-MMR is consistent with structure; 
MS (ion spray) 608.3 (M+1); Anal. Calc'd for C22HAil>hOi : C, 

15 63.25; H, 6.80; N, 11.52. Found: C, 63.51; H, 6.79; N, 
11.74. 



Example 17 3 




2HCI 



To a solution of the product of Preparation 329, 2.2 g 
(3.6 mmol) in 25 mL of dichloromethane v^as added 8 mL of 
trif luoroacetic acid. The reaction mixture was stirred 
for 1 h, then concentrated. The residue was partitioned 
between chloroform and saturated .sodium carbonate and was 
extracted with chloroform. The combined organic extracts 
were washed with brine, dried over sodium sulfate, 
filtered and concentrated. The residue was dissolved in 
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ethyl acetate and a saturated solution of hydrochloric 
acid in diethyl ether was added. The mixture was 
concentrated to yield 1.7 g (81%) of the desired isomer 
as a white solid: 'H-NMR is consistent with structure; MS 
(ion spray) 508.3 (M+1); Anal. Calc'd for C27H31NSOS' 2 . 3HC1 : 
C, 55.00; H, 5.69; N, 11.89. Found: C, 55.06; H, 6.01; 
N, 11.41. 



To a solution of the product of Preparation 327, 
3. 45 g (15.0 mmol) in 100 mL of dichloromethane was added 
3.0 g (18.0 mmol) of 1 , 1 ' -carbonyldiimidazole . The 
reaction mixture was stirred overnight at ambient 
temperature then 8 . 9 mL (75 mmol) of 4 -methy Ipiperidine 
was added. The reaction mixture was stirred overnight at 
ambient temperature then concentrated. The residue was. 
partitioned between ethyl acetate and 0 . IN aqueous 
hydrochloric acid and washed with 0 . IN aqueous 
hydrochloric acid. The combined aqueous layers were 
extracted with ethyl acetate. The combined organic 
extra_ct^s w ere wasjied with brine, dried over sodium 
sulfate, filtered and concentrated. The residue was 
chromatographed on silica gel using 80% ethyl 
acetate/hexanes as eluant to yield 4.4 g (85%) of the 
desired product as a yellow oil: ' ^H-NMR is consistent 
with structure; MS (ion spray) 359.2 (M-+-1); Anal. Calc'd 
for Ci8H22N4O4-0 . 3CHCI3 : C, 56.46; H, 5.78; N, 14.43. 
Found: C, 56.81; H, 5.98; 14.42, 



Preparation 33 0 
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Preparation 331 




Reaction of the product . of Preparation 330 (4.2 g, mmol) 
5 10% palladium on carbon (5.2 g) , tet rahydrof uran (80 mL) 
the product of Preparation Id, (4.5 g, 11.7 mmol), 1- 
hydroxybenzotriazole (1,8 g, 12.9 mmol), 
dicyclohexylcarbodiimide (2.7 g, 12.9 mmol), as in 
described in Preparation 329 gave 2.2 g (27%) of the 
10 desired product as a tan foam: ^H-NMR is consistent wiLl 
structure; MS (ion spray) 691.3 (M+1); Anal. Calc'd for 
.C37HS0N6O7: C, 64.33 ; H, 7.30; N, 12.17. Found: C, 64.04; 
H, 7.41; N, 11.88. 

15 Example 174 




2HCI 



Reaction of the product of Preparation '331 (1.95 g, 2.-; 
mmoi), trif luoroacet ic acid (8 mL) , dichloromethane (25 
mL) , as described in Example 173 gave 1.7 g (90%) of cii 



_990S699A1 t > 



SUBSTITUTE SHEET (RULE 26) 



\Vf ) 9*)/(»8699 



PC'r/US98/l7229 



436 

desired product as a white solid: ^H-I\fMR is consistent 
with structure; MS (ion spray) 591,6 (M+1); Anal. Calc'd 
for C'j,H42Nr.Or/2 .4HC1 : C\ 56.67; H, 6.60; N, 12.39. Found: 
C, 56.94; H, 6.63; N, 12.04. 

5 

Example 17 5 




To a solution of the product of Preparation 8, Examples, 
Part 1, 2.5 g (4.1 mmol) in 12 mL of dichloromethane was 
added 4 mL of t r i f luoroacet ic acid. The solution was 
stirred for 2 h and was then concentrated. The residue 
was partitioned between ethyl acetate and saturated 
sodium bicarbonate and was then extracted with ethyl 
acetate. The combined organic extracts were washed with 
brine, dried over sodium sulfate, filtered and 
concentrated to yield 1.88 g (90%) of the desired product 
as a white foam: ^H-MMR is consistent with structure; MS 
(ion spray) 508.3 (M+1); Anal. Calc'd for C./Hr^NcO^. " 1H..0 : 
C, 61.70; H, 6.71; N 713 ^^2^" ^F^uTTdr 0^61 Tt"^^ 
N, 13.07. 



10 



15 



20 
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Example 17 6 




To a solution of the product of Example 175 -438377, 1.66 
g (3.3 mmol) in 50 mL of methanol was added 0 . 6 g of 
5 lithium borohydride. The reaction mixture was stirred 10 
min. then concentrated. The residue was partitioned 
between ethyl acetate and water and was extracted with 
ethyl acetate. The combined organic extracts were washed 
with brine, dried over sodium sulfate, filtered and 

10 concentrated. The desired product was recryscal lized 
from ethyl acetate/hexanes to yield 0.9 g (58%) of a 
white solid: 'H-NMR is consistent with structure; MS (ion 
spray) 466.3 (M+1); Anal. Calc'd for C2r.H31NsO4 O.3H2O: C, 
63.76; H, 6.76; N, 14.87. Found: C, 63.87; H, 6.90; N, 

15 14.77. 



Preparation 332 




To a solution of the product of Preparation 8 from 
20 Examples Part 1, 3,0 g (5.2 mmol), N-met hy Imorpholine , 
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0.53 mL (5.7 mmol) and 4 -dimethy laminopyridine , 20 mg in 
30 mL of dichloromethane at 0'''C was added 0.55 mL (5,7 
mmol) of ethyl chlorof ormate . After stirring at 0"C for 1 
h, the reaction mixture was concentrated to dryness. The 
5 residue was partitioned between ethyl acetate and IN HCl 
and was extracted with ethyl acetate. The combined 
organics were washed with IN HCl, brine, dried over 
sodium sulfate, filtered and concentrated to dryness. 
The crude material was chromatographed on silica gel 
10 using 3% methanol/chlorof orm as eluant to yield 2.7 g 

(85%) of the desired product as a white foam; 'H-NMR is 
consistent with structure; MS (ion spray) 608.1 (M+1) ; 
Anal. Calc'd for Cn-HaiNcOT: C, 63. 

15 Preparation 33 3 




Reaction of the product of Preparation 8 (0.4 g, 0.69 
mmol), N-methylmorpholine (0.08 mL, 0.69 mmol), isobutyl 
chlorof ormate (0.1 mL, 0.76 mmol) in dichloromethane (6 
20 mL) , as described in Preparation 332, gave 0.37 g (84%) 

_of _Uie__des_ired_pr^di^^ a_tan_foam: ^H-MMR is 

consistent with structure; MS (FD) 635 (M+); Anal. Calc'd 
for C34H4r.Nf.O7: C, 64.23; H, 7.13; N, 11.02. Found: C, 
64.15; H, 7.02; M, 10.94. 

25 
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Example 177 





2HCI 



10 



Reaction of the product of Preparation 333 (0.31 g, 0.5 
mmoi), trif luoroacetic acid (2 mL) , dichlorome thane (6 
mL) , as described in Preparation 175, gave 0.25 g (83%) 
of the desired product as a tan solid: ^H-NMR is 
consistent with structure; MS (FD) 535 (M-h) . 



Reaction of the product of Preparation 8 from Examples 
Part 1 (0.6 g, 1.0 mmol), N-methylmorpholine (0.1 mL, 1.0 
mmol), phenyl chlorof ormat e (0.14 mL, 1.1 mmol), 
dichloromethane (6 mL) , as described in Preparation 332 
gave 0.4 g (61%) of the desired mixture of isomers as a 
tan foam: 'H-NMR is consistent with structure; MS (FD) 
655.3 (M-h); Anal. Calc'd tor C ,„H.i ,Nr.07 : C, 65.94.; H, 6.30; 
N, 10.68. Found: C, 65.64; H, 6.42; N, 10.43, 



Preparation 334 
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Example 178 




2HCI 



Reaction of the product of Preparation 334 (0.37 g, 0.56 
mmol) , trif louroacet ic acid {2 mL) , dichloromethane (6 
5 mL) , as in described in Example 175 gave 0.32 g (91%) 
of the desired product as a white solid: ^H-NMR is 
consistent with structure; MS (FD) 555 (M-h); Anal. Calc'd 
for C3iH3,NsOs-2HCl : C, 59.24 ; H, 5.61; N, 11.14, Found: C, 
59.30; H, 5.88; N, 10.97. 

10 



Preparation 335 




Reaction of the product of Preparation 8 from Examples 
15 Part 1 (0.4 g, 0.69 mmol), M-methylmorpholine (0.08 mL, 
0.69 mmol) , benzyl chloroi: ormat e (0.11 mL, 0.76 mmol), 
dichloromethane (6 mL) , as described in Preparation 332 
gave 0.32- g (70%) of the d-oired product as a white 



SUBSTITUTE SHEET (RULE 26) 

BNSCX5CID: <WO 9908699AlJ_> 



wo 99/08699 



rCT/US9S/17229 



441 

foam: ^H-NMR is consistent with structure; MS (FD) 669 
(M+) . 

Example 17 9 



10 




2HCI 



Reaction of the product of Preparation 335 (0.27 g, 0.4 
mmol), t ri f luoroacet ic acid (2 mL) , dichloromethane (6 
mL),as described in Preparation 175, gave 0.24 g (92%) 
of the desired product as a tan solid: ^H-NMR is 
consistent with structure; MS (FD) 569 (M+); Anal. Calc'd 
for C32H:.5N505-2HC1 : C, 59.81; H, 5.80; 10.90. Found: C, 

60.05; H, 6.07; N, 10.66. 



15 



20 



Preparat ion 3 3 6 



NO: 




To a suspension of 60% sodium hydride in mineral oil 
(26.0 g , 0.6 mol) stirring in dimethyl formamide (500 mL) 
at -5 ""C was slowly added 4 -ni troimidazole (73.5 g, 0.650 
mol). After 30 min, ethyl bromoacetate (100 g, 0.599 
mol) was added neat over 15 minutes via addition funnel. 
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After 24 h, the solution was concentrated, diluted with 
ethyl acetate washed with water. The organic extract was 
dried over sodium sulfate and concentrated then 
triturated in ether to collect 67 . 1 g (56%) of the 
desired product as pale yellow needles: MMR consistent 

with structure; MS FD+ = 199; Anal. Calcd. for CvH^N^O^ : 
C, 42.21; H, 4.55; N, 21.20. (Found) C\ 43.90; H, 
4.58; N, 22.02. 



10 

Preparation 337 

O 




The product of Preparation 336 was reduced and coupled to 
give the ester which was then dissolved in methanol 
(400ml) at room temp. 1 M lithium hydroxide (45.2 ml, 
45.3 mol) was added drop-wise over 10 minutes. After 20 
min, the mixture was concentrated then diluted with 150 
ml. 10% acetic acid/ethyl acetate and concentrated and 
extracted with ethyl acetate. The combined organic 
extracts were dried over sodium sulfate, and concentrated 
-to-g-ive^ 9--.-2-6--g-_(-81-%J_o±- .the_desir.ed_mat.erial_as_.a„v/hi_t^^^^^^ 
amorphous powder: NMR consistent with structure; MS 

FD-f- = 5 04; Anal. Calcd. For C:>,H:rjN^.07 : C, 57.25; H, 
6.61; N, 13.91. (Found) C, 57.04; H, 6,83; N,14.07. 
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Preparation 338 

O 




O 



To a solution of the product of Preparation 337 (250 mgs, 
0.49 mmol) and 1 -hydroxybenzot riazole (67 mgs , 0.5 mmol) 
5 stirring in dry dioxane (5 mL) was added 

dicyclohexylcarbodiimide (107 mg, 0.521). After 15 min, 
piperidine ( 49 mg, 0.5 mmol) was added neat. After 18 h, 
the reaction mixture was filtered and concentrated. 
Purification by via radial chromatography (4 mm silica 
10 gel plate, 6% me thanol /methylene chloride) gave 105 mg 
(36%) of a V7hite amorphous foam: used in the next 
reaction without further purification. 



Example 180 

O 



15 




To a solution of the product of Preparation 338 (105 mg , 
0.18 mmol ) stirring in dichloromethane (5 mL) at room 
temperature was added anisole 0.2 mL) followed by 
20 trif luoroacetic acid (2 mL) . After 2 h, the reaction 



SUBSTITUTE SHEET (RULE 26) 

990d699Al I > 



wo 09/08699 



PCT/US98/17229 



444 

mixture was concentrated and triturated vyith diethyl 
ether to give 86 mg (67%) of desired product as a white 
amorphous solid: Nl^R consistent with structure; MS 

FD+ - 484; Anal. Calcd. for CzsH-^eNcO^. X 2 t r i f luoroacet ic 
5 acid: C, 48.87; H, 5.38; 11.79. (Found) C, 48.71; 

H, 5.30; N. 11.59. 



Example 181 

o 




o 



10 Reaction of the product of Preparation 337 (250 mg, 0.5 
mmol) and 3-methyl piperidine (49 mg, 0.5 mmol) as 
described in Preparation 338 gave the corresponding amide 
which deprotected according to Example 180 to provide the 
desired product as a white amorphous solid: NMR 

15 consistent with structure; MS FD-*- = 485; Anal. Calcd. 
for C25H3t.NGOu X 2 tri f luoroacet ic acid: C, 48.87; H, 
5.38; N, 11.79. (Found) C, 48.61; 5.25; 11.61. 



Example 182 

O 
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Reaction of the product of Preparation 337 (250 mg , 0.5 
mmol) and 2-methyi piperidine (49 mg, 0.5 mmoi) as 
described in Preparation 338 gave the corresponding amide 
which deprotected according to Example 180 to provide the 
5 desired product as a white amorphous solid: NMR 

consistent with structure; MS FD+ = 485; Anal. Calcd. 
for CisHieNcO, X 2 trifluoroacetic acid: C, 48.87; H, 
5.38; N, 11.79. (Found) C, 48.65; H, 5.39; N, 11.64. 

10 Example 183 



Reaction of the product of Preparation 337 (250 mg, 0.5 
mmol) and 2-methyl pyrrolidine (42 mg, 0.5 mmol) as 
described in Preparation 338 gave the corresponding amide 
which deprotected according to Example 180 to provide th^- 
desired product as a white amorphous solid: NMR 
consistent with structure; MS FD+ = 470; Anal. Calcd, 
for C24H34N6O4 X 2 trifluoroacetic acid: 48.14; H, 

5.19; N, 12.03. (Found) C, 47.21; H, 5.37; N, 11.73. 
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Example 184 

o 




Reaction of the product of Preparation 337 (250 mg, 0.5 
mmol) and 3 -methyl pyrrolidine (42 mg, 0.5 mmol) as 
5 described in Preparation 338 gave the corresponding amide 
which deprotected according to Example 180 to provide th^ 
desired product as a white amorphous solid: NMR 
consistent with structure; MS IS+ = 471; Anal. Calcd. 
for C24Hi4NbO<i X 2 t ri f luoroacet ic acid: C, 48.14; H, 
10 5.19; N, 12.03. (Found) C, 48.02; H, 5.11; N, 11.83. 



Example 185 

o 




o 

Reaction of the product of Preparation 337 (250 mg, 0.5 

1-5 mmo 1 .) _ a nd 4 -propvlpipe ridine ( 63 mg, ^0_._5_mmal.)_a s 

described in Preparation 338 gave the corresponding amide 
which deprotected according to Example 180 to provide cri-'- 
desired product as an off-white solid: 'h MMR consiscenf 
with structure; MS 13+ = 513; ■ Anal. Calcd. for CvvH.hN-.*: 
20 X 2 trif luoroacetic acid: C, 50.27; H, 5.72; N, 11.35. 
(Found) C, 52.30; H, 6.37; 12,29. 



BNSOOCID: <WO 9908699A1 _!_> 



SUBSTITUTE SHEET (RULE 26) 



u 



wo 99/08699 PCT/US98/1 7229 



447 



Example 186 

o 




o 



Reaction of the product of Preparation 337 (250 mg, 0.5 
5 mmol) and piperidine (49 mg, 0.5 mmol) as described in 
Preparation 338 gave the corresponding amide which 
deprotected according to Example 180 to provide the 
desired product as an off-white amorphous solid: 'h MMR 
consistent with structure; MS FD+ = 546; Anal. Calcd. 
10 for C3nH3^N604 X 2 t ri f luoroacet ic acid: C, 48.14; H, 

5.19; N, 12.03. (.Found) C. 48.02; H, 5.11; N, 11,83. 



Example 187 

o 




o 



Reaction of the product of Preparation 337 (1.75 g, 3.48 
mmol), dicyclohexylcarbodiimide (717 mg , 3.48 mmol), 1- 
hydroxybenzotriazole (470 mg, 3.48 mmol), and pyrrolidine 
(0.29 mL, 3,48 mmol) as described in Preparation 338 gave 
870 mg (45%) of the corresponding amide which was 
deprotected according to Example 180 using anisole (1 mL) 
and trif luoroacetic acid (10 mL) to yield 580 mg (54%) of 
final product as a tan amorphous solid: *H NMR 
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consistent with structure; MS IS+ = 457; Anal. Calcd. 
for *C2:iHi2N604 X 2 t r i f luoroacet ic acid: C, 47.37; H, 
5.01; 12.28. (Found) C, 51.40; H, 5.81; N, 14.34. 

5 Example 188 



o 




Reaction of the product of Preparation 337 {1.7 g, 3.38 
mmol), dicyclohexylcarbodiimide (697 mg, 3.38 imnol), 1- 
hydroxybenzotriazole (456 mg, 3.38 mmol), 4-(p- 

10 f luorobenzoyl ) piperidine hydrochloride (823 mg, 3.38 
mmol), and t riethyiamine (0.47 mL, 3.38 mmol) as 
described in Preparation 338 gave 1.96 g (84%) of the 
corresponding amide which was deprotected according to 
Example 180 using anisole (1 mL) and trif luoroacet ic acid 

15 (10 mL) to yield 1.28 g (55%) of final product as an off- 
white powder: *H NMR consistent with structure; MS IS-t 
= 593; Anal. Calcd. for CiiH^vPN^O? X 2 tri f luoroacet ic 
acid: C, 51.22; H, 4.79; N, 10.24. (Found) C, 52.71; 
H, 5.07; N, 10.92. 



20 

Example 189 

o 
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Reaction of the product of Preparation 337(400 mg , 0.79 
nunoi), dicyclohexyicarbodiimide (164 mg, 0.79 mmol) , 1- 
hydroxybenzotriazole (107 mg, 0.79 mniol), and 
cyclohexylamine (78 mg, 0.79 mmol) as described in 
5 Preparation 338 gave 234 mg (50%) of the corresponding 
amide which was deprotected according to Example 180 
using anisole (0.05 mL) and t ri Tluoroacet ic acid (4 mL) 
to yield 220 mg (77%) of final product as a white 
amorphous solid; NMR consistent with structure; MS 

10 IS+ = 485; Anal. Calcd. for C^sHigNgO^ X 2 t ri f luoroacet ic 
acid: C, 48.88; H, 5.38; N, 11.79. (Found) C, 48.70; 
H, 5.52; N, 11.81. 



Example 190 

o 




Reaction of the product of Preparation 337(400 mg, 
0.79 mmol), dicyclohexyicarbodiimide (164 mg, 0.79 mmol), 
l-hydroxybenzotriazole (107 mg, 0.79 mmol), and 4- 

20 benzylpiperidine (139 mg, 0.79 mmol) as described in 
Preparation 338 gave 196 mg (68%) of the corresponding 
amide which was deprotected according to Example 180 
using anisole (0.05 mL) and trif luoroacet ic acid (4 mL) 
to yield 196 mg(68%) at final product as a white 

25 amorphous solid: NMR consistent with structure; MS 

IS+ =z 561; Anal. Calcd. foi. C'MH.-.oNt.O.t X 2 t ri f luoroacet ic 
acid: C, 52.37; H, 5.02; li, 10.47. (Found) C, 52.55; 
H, 5.33; N, 10.56. 
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Example 191 

O 




o 



Reaction of the product of Preparation 337 (400 mg , 0,79 
mmol), dicyclohexylcarbodiimide (164 mg, 0.79 mmol), 1- 
5 hydroxybenzotriazoie (107 mg, 0.79 mmol) , and 4- • 
ethylpiperidine (89 mg , 0.79 mmol) as described in 
Preparation 338 gave 236 mg (50%) of the corresponding 
amide which was deprotected according to Example 180 
using anisole (0.05 mL) and trif luoroacetic acid (4 mL) 
10 to yield 204 mg (71%) of final product as a white 

amorphous solid: NMR consistent with structure; MS 

FD4- = 498; Anal. Calcd. for C^6H38N^04 X 2 t ri f luoroacetic 
acid: C, 49.59; H, 5,55; N, 11.57. (Found) C. 48.77; 
H, 5.29'; N, 11.37. 

15 

Example 192 



o 




Reaction of the product of: Preparation 337 (400 mg , 0.79 
mmol), dicyclohex^y/lcarbodiimide (164 mg, 0.79 mmol), 1- 
hydroxybenzotriazole (107 mcj , 0.79 mmol), 4- 
benzoylpiperidine hydrochlor .i.dc- (179 mg, 0.79 mmol), and 



SUBSTITUTE SHEET (RULE 26) 

BNSDOCID: <WO 9908699A1 J_> 



wo 99/08699 rCT/US9S/l 7229 

451 

triethyiamine (0.11 mL, 0.79 mmol) as described in 
Preparation 338 gave 175 mg (33%) of the corresponding 
amide which was deprotected according to Example 180 
using anisole (0.05 mL) and tr i f luoroacet ic acid (4 mL) 
5 to yield 170 mg (82%) of final product as a white 

amorphous solid: NMR consistent with structure; MS 

IS+ = 575; Anal. Calcd. for CiiH-^eN^Os X 2 t r i f 1 uoroace t ic 
acid: C, 52.37; H, 4.99; 10.47. (Found) C, 52.13; 

H, 5.03; N, 10.62. 

10 

Example 193 



o 




o 



Reaction of the product of Preparation 337(400 mg, 0.79 
mmol), dicyclohexylcarbodiimide (164 mg , 0.79 mmol), 1- 

15 hydroxybenzotriazole (107 mg, 0.79 mmol), and 4-t- 
butylpiperidine (112 mg, 0.79 mmol) as described in 
Preparation 338 gave 342 mg (69%) of the corresponding 
amide which was deprotected according to Example 180 
using anisole (0.05 mL) and tri f luoroacet ic acid (4 mL) 

20 to yield 287 mg (70%) of final product as a white 

amorphous solid: NMR consistent with structure; MS 

IS-h - 527; Anal. Calcd. for C:>.H,;.N60.i X 2 trif luoroacet ic 
acid: C, 50.93; H, 5.84; N, 11.14. (Found) C, 50.65; 
H, 5.99; M, 11.28. 

25 
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Example 194 

o 




o 



Reaction of the product of Preparation 337 (400 mg, 0.79 
mmol) , dicyclohexylcarbodiimide {164 mg, 0.79 mmol),- 1- 
5 hydroxybenzotriazole (107 mg , 0.79 mmol), and 4- 

isopropylpiperidine (101 mg , 0.79 mmol) ) as described in 
Preparation 338 gave 208 mg (43%) of the corresponding 
amide which was deprotected according to Example 180 
using anisole (0.05 mL) and trif luoroacetic acid (4 mL) 
10 to yield 197 mg (78%) of final product as a white 

amorphous solid: '*H NMR consistent with structure; MS 
IS+ = 513; Anal, Calcd. for C'j7H.ioN^04 X 2 tri f luoroacetic 
acid: C, 50.27; H, 5.68; 11.35, (Found) C, 50.21; 

H, 5.78; N, 11.64. 
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Preparation 3 39 

o 



BOC-NH, 




To a solution of the product of Preparation 337 (400 mg , 
5 0.79 mmol) and N-methyl morpholine (0.1 mL) stirring in 
dichloromethane (20 mL) at was added isobutyl 

chlorof ormate (0.13 mL, 1 mmol). After 15 min, 
benzylamine (0.11 mL, 1 mmol) was added drop-v/ise and 
after 30 min the reaction mixture was quenched with water 
10 and washed with saturated sodium bicarbonate solution, 
water, and IN HCl . The organic extract was then dried 
over sodium sulfate, concentrated and then purified by 
flash chromatography (silica gel, 5% 

methanol/dichloromethane) to yield 199 (42%) mg of the 
15 desired product as a yellow foam: NMR consistent with 

structure; MS FD+ = 592; Anal. Calcd. for C3,H4oNf:.Oo: C, 
62.82; H, 6.80; N, 14.18. (Found) C, 61.82; H, 6.72; 
N, 13.75. 

2 0 Example 195 



o 




o 
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To a solution of the product of Preparation 339 (183 rng , 
0,31) stirring in dichloromethane (5 mL) at room 
temperature was added anisole (0.2 mL) followed by 
trif luoroacetic acid (2 mL) , After 2 h, the reaction 
5 mixture was concentrated and subsequently triturated 
with diethyl ether to provide 93 mg (42%) of desired 
product as a white amorphous solid: NMR consistent 

with structure; MS FD+ := 492; Anal. Calcd. for C26H3:^N60, 
X 2trif luoroacetic acid: C, 50.00; H, 4.76; N, 11.66. 
10 (Found) C, 50.28; H, 4.93; N, 11.59. 



Preparation 340 

N02 




O 



To a mixture of potassium t-butoxide (16.2 g, 145 mmol) 
stirring in dimethyl formamide (100 mL ) was added 4- 
nitroimidazole (13.6 g, 120.7 mmol) portion-wise over 30 
min. After 1 h, ethyl -1 -bromocyclobutanecarboxy late (25 
g, 120.7 mmol) was slowly added. The mixture was heated 
to 100 0°C , and after 36 h, the mixture was cooled to 
room temperature and concentrated. The resulting solid 
was triturated in diethyl ether and filtered. The 
filtrate was concentrat ed" and purTfTed~^y~f TaVh 
chromatography (silica gel; 60% ethyl aceta te/hexanes ) to 
yield 3.86 g (13%) of the desired product as a clear 
yellow oil: NMR consistent with structure; MS FD-t- = 

239 ; Anal. Calcd. f or CioHnN30, : C, 50.21; H, 5.48; 
17.56; (Found) C, 50.36; H, 5,60; N, 17,54. 
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Preparation 341 

o 




o 



To a solution of the product of Preparation 340 (3.6 g, 
5 mmol) in dioxane (50 mL) was added 5% palladium on carbon 
(0.9 g) . The resulting mixture was hydrogenated at room 
temperature at 40 p.s.i on a Parr apparatus for 30 min . 
This mixture was then filtered through celite and added 
to solution of the product of Preparation Id (5.73 g, 

10 15.05 mmol), 1 -hydro>r/benzot riazole (2,03 g, 15.05 mmol), 
and dicyclohe:<ylcarbodiimide (3.11 g, 15.05 mmol) in 
dioxane (75 mL) . After 18 h, the reaction was filtered 
and the filtrate concentrated. The resulting orange foam 
was purified by flash chromatography (silica gel; 

15 methanol /dichloromethane ) to yield 2.63 g of the desiroci 
product as a yellow foam: NMR consistent with 

structure; MS 13+ = 572. 



Preparation 342 



20 




To a solution of the product of Preparation 341 (2.6 g, 
4.55 mmol) stirring in methanol (80 mL) at room 
temperature was slowly added IM LiOH (9.1 mL, 9.1 mmol) 
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drop-wise. After 90 min, the reaction mixture was 
concentrated then diluted with 30 mL 10% acetic 
acid/ethyl acetate and concentrated. The resulting 
concentrate was diluted with 50 mL 10% acetic acid/ethyl 
5 acetate and washed with water. The organic extract was 
dried over sodium sulfate and then concentrated. 
Triturate the solid in diethyl ether gave 620 mg (25%) of 
desired product as a white amorphous powder: NMR 
consistent with structure; MS IS+ = 544. 

10 

Preparation 34 3 



o 




o 



To a solution of the product of Preparation 342 (600 mg , 
1.10 mmol) and 1 -hydro:<yben2otr iazole (149 mg , 1.10 

15 mmol ) stirring in dioxane (10 mL) at room temperature was 
added dicyclohexylcarbodiimide (228 mg, 1.10 mmol). 
After 15 min, 4 -methy Ipiperidine (109 mg, 1.10 mmol) was 
added. After 18 h, the mixture was filtered and the 
filtrate concentrated. The resulting material was 

20 purified by radial chromatography to yield 200 mg (29%) on 
the desired product as a white amorphous foam: NMR 
consistent with structure; MS IS+ = 625. 
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Example 196 

o 




o 



To a solution of the product of Preparation 343 (200 mg, 
0.32 minol) stirring in dichloromethane (5 mL) at room 
5 temperature was added anisole (0.05 mL) followed by 
t rif luoroacet ic acid (2 mL) . After 2 h, the reaction 
mixture was concentrated then triturate in diethyl ether 
to provide 118 mg (49%) of desired product as a white 
amorphous solid: ""h NMR consistent with structure; MS 
10 IS+ = 525; Anal. Calcd. for 

C28H40N6O4 X 2trif luoroacetic acid: C, 51.06; H, 5.62; 
11.16. (Found) C, 53.40; H, 6.06; N, 11.99. 



To a solution of the product of Preparation 5 (10.0 g, 
16.4 mmol) stirring in tetrahydrof uran (150 mL) at room 
temperature was added l-hydroxybenzotriazole (2.22 g, 
16.4 mmol) and 1,3- dicyclohe>:y Icarbodiimide (3.38 g, 
20 16.4 mmol). After 15 min, pyrrolidine (1.37 mL, 16.4 
mmol) was added. After 16 h, the reaction mixture was 



Preparation 344 



o 



15 
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10 



15 



20 



filtered and concentrated. The resulting crude material 
was. purified by flash chromatography (silica gel, 5% 
methanol/dichloromethane) to yield 7.05 g (65%) of the 
desired product as a yellow foam: ^H-NMR consistent with 
product; MS (ion spray) 663 (M+1) ; Anal. Calcd for 
C35H46N6O7: C, 63.43 ; H, 7.00; N, 12.68. (Found) C, 
62.69; H, 6.87; N, 12.91. 



To the product of Preparation 344 (7.0 g, 10.6 mmol) was 
added a saturated solution of HCI (g ) /acetic acid (100 
mL) . After 4 h, the reaction mixture was concentrated 
then partitioned between ethyl acetate and saturated 
sodium bicarbonate. The organic layer was removed, dried 
over sodium sulfate and concentrated to yield 5.59 g 
(94%) of the free base as a light yellow foam. The 
diastereomeric material (3.45 g) was chromatographed on 
an 8 X 15 cm Prochrom column packed with Kromsil CHI- 
DIMETHYLFORMAMIDE chiral phase using an eluent mixture of 
3A alcohol and dimethy lethy lamine in heptane to provi"de 
the individual diastereomers in pure form: NMR 
consistent with product; MS (ion spray) 563 (M+1); 
Anal. Calcd. for C30H38N6O5 : C, 64.04; H, 6.81; N, 
14.94. (Found) C, 63.98; H, 6.82; N, 14.87. 



Examples 197 and 198 
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Example 197. (Isomer 1) To a solution of the purified 
isomer in ethyl acetate was added a saturated solution of 
hydrochloric acid in ethyl acetate. The resulting slurry 
was concentrated to dryness to yield 1.50 g (39%) of the 
5 desired product as an off-white solid: NMR consistent 

with product; MS (ion spray) 563 (M+1); Anal. Calcd. 
for C30H38N6O5 X 2 HCl: C, 56.69; H, 6.34; M, 13.22. 
(Found) 55.81; H, 6.40; N, 12.68. 

Example 198. (Isomer 2) To a solution of the purified 
10 isomer in ethyl acetate was added a saturated solution of 
hydrochloric acid in ethyl acetate. The resulting slurry 
was concentrated to dryness to yield 1.43 g (38%) of the 
desired product as an off-white solid: NMR consistent 

with structure; MS (ion spray) 563 (M-t-l); Anal. Calcd. 
15 for C30H38N6O5 X 2 HCl: C, 56.69; H, 6.34; N, 13.22. 
(Found) C, 55.71; H, 6.38; N, 12.74. 



20 To a mixture of the product of Preparation 99 (6.0 g, 
17.1 mmol) and 10% palladium on carbon (6.0 g) in 
tetrahydrof uran (100 mL) . The reaction mixture was placed 
under a hydrogen atmosphere (40 psi) using a Parr 
apparatus for 30 min then filtered through Celite. The 

25 resulting solution was then added to a previously 

prepared mixture of the product: of Preparation IL (6.66 



Preparation 345 



o 
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g, 17.1 mmol), 1-hydroxybenzotriazole (2.31 g, 17.1 
mmol), and 1,3 dicyclohexy Icarbodiimide (3.53 g, 17.1 
mmol) in tet rahydrof uran (75 mL) . After 16 h at room 
temperature, the reaction mixture was concentrated and 
5 the crude material purified by flash chromatography 

(silica gel, 4% methanol /dichloromethane) to yield 6.17 g 
(52%) of the desired product as a brown foam: NMR 
consistent with structure; MS (ion spray) 693 (M+1). 
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Preparation 34 6 



o 




.o 



To a solution of the product Preparation 345 (4,6 g, 6.64 
mmol) stirring in tet rahydrof uran (100 mL) at room 
5 temperature was added a solution of lithium hydroxide in 
water (40 mL of IM) . After 30 min, the reaction mixture 
was acidified with 5N HCl (8.5 mL) . The resulting 
mixture diluted with water and exttraced with ethyl 
acetate. The combined organic extracts were dried over 
10 sodium sulfate and concentrated to yield 4.4 g (99%) of 
the desired product as a yellow foam. 



15 To a solution of the product Preparation 346 (4.0 g, 6.02 

mmol) stirring in tet rahydrof uran (50 mL) at room 

temperature was added l-hydroxybenzotriazole (813 mg, 

6.02 mmol) and 1,3 dicyclohexylcarbodiimide (1.24 g. 



Preparation 347 



o 
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6.02 mmol) . After 15 min, dimethy lamine (3.0 mL of a 2M 
soin in tet rahydrof uran, 6.02 mmol) was added. After 
stirring for 16 h in a sealed flask, the reaction mixture 
was filtered and concentrated. The resulting crude 
5 material was purified by flash chromatography (silica 
gel, 5% methanol /dichloromethane) to yield 2,79 g (68%) 
of the desired product as a yellow foam. , 

Examples 199 and 200 



o 



10 




To the product of Preparation 347 (3.4 g, 5.0 mmol) was 
added a saturated solution of HCl (g) /acetic acid (50 mL) . 
After 1.5 h, the reaction mixture was concentrated then 
partitioned between ethyl acetate and saturated sodium 

15 bicarbonate. The organic layer was removed, dried over 
sodium sulfate and concentrated to yield 2.45 g (84%) of 
the free base as a light yellow foam. The diastereomeric 
material (2.45 g) was chromatographed on an 8 x 15 cm 
Prochrom column packed with Kromsil CHI chiral phase 

20 using an eluent mixture of 3A alcohol and 

dime'thyl~et"hylamrn"e in' "heptane-to— provrde - the— rndividua-l — 
diastereomers in pure form: NMR consistent with 

product; MS (ion spray) 592 (M+1); Anal. Calcd. for 
C34H37N703: C, 69.02; H, 6.30; 16.57. (Found) C, 

25 67.93; H, 6.29; N, 15.80. 

Example 199. (Isomer 1) To a solution of the purified 
isomer in ethyl acetate was added a saturated solution of 
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hydrochloric acid in ethyi acetate. The resulting slurry 
was concentrated to dryness to yield 992 mg (37%) of the 
desired product as an off-white solid: MMR consistent 

with product; MS (ion spray) 592 (M+1) ; Anal. Calcd. 
5 for C34H37N7O3 X 2 HCl: C, 61.44; H, 5.91; N, 14.75. 
(Found) C, 59.54; H, 5.92; N, 13.76. 

Example 200. (Isomer 2) To a solution of the purified 
isomer in ethyl acetate was added a saturated solution of 
hydrochloric acid in ethyl acetate. The resulting slurry 
10 was concentrated to dryness to yield 1.17 g (40%) of the 
desired product as an off-white solid: NMR consistent 

with structure; MS (ion spray) 592 (M+1); Anal. Calcd. 
for C34H37N703 X 2 HCl: C, 61.44; H, 5.91; M, 14.75. 
(Found) C, 59.03; H, 6.04; N, 13.84. 



To a suspension of sodium hydride (1.8 g of a 60 % 
dispersion in mineral oil, 45 mmol) stirring at O oC in 

20 diemthyl f ormamide (50 mL) was slowly added 4- 

nitroimidazole (5.0 g, 44.2 mmol). After 1 h, a solution 
of 4-f luorobenzyl bromide (5,5 mL, 44.2 mmol) in 
dimethyl f ormamide (10 mL) was added dropwise over 10 min . 
After 16 h, the reaction mixture was warmed to room 

25 temperature and concentrated. The resultant crude 

material was then diluted with hot methanol, - filtered, 
allowed to cool, then filtered to yieid.5.0 g (51%) of 
pale yellow crystals: NMR consistent with structure; 



Preparation 348 



N02 
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MS (ion spray) 222 (M+l); Anal. Calcd. for C10H8FN3O2: C, 
54.31; H, 3.65; N, 19.00. Found: C, 53.81; H, 3.92; N, 
17 . 48 . 

5 Preparation 349 



o 




To a slurry of Raney Nickel {116 mg) in dioxane (15 mL) 
was added a slurry of the produce of Preparation 348 (582 
mg, 2.63 mmol) in dioxane (20 mL) . The reaction mixture 

10 was placed under a hydrogen atmosphere (60 psi) using a 
Parr apparatus. After 30 min, the solution was filtered 
through Celite and the filtrate immediately added to a 
previously prepared mixture of the product of Preparation 
Id (1.0 g, 2.63 mmol), 1 -hydroxybenzotriazole (355 mg, 

15 2.63 mmol), and 1,3 dicyclohexy Icarbodiimide (543 mg, 

2.63 mmol) in dioxane (25 mL) . After 16 h, the reaction 
mixture was concentrated and the crude material purified 
by flash chromatography (silica gel, 5% methanol/ 
dichloromethane) to give the desired product. This 

20 material was then crystallized from diethyl ether to 
yield 150 mg (10%) of the desired product as a white 
powder : '^H~NMR~ cons rs t en t^wi-t h— s t^ruc t-ure v 
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Example 201 

O 




To the product of Preparation 349 (150 mg, 0.27 mmol) 
stirring in dichloromethane (5 mL) at room temperature 
5 was added anisole (0.05 mL) and trif luoroacetic acid (2 
mL) . After 3 h, the mixture was concentrated, triturated 
extensively in diethyl ether, and the product collected 
via filtration to provide 101 mg (55%) of desired product 
as a white powder: NMR consistent with structure; MS 

10 (ion spray) 454 (M+1); Anal. Calcd. For Cs^HosFNsOb x 2TFA': 
C, 49.34; H, 4.44; N, 10.28. Found: C, 49.64; H, 4.58; 
N, 10.36. 



Preparation 350 

N02 



15 




To a suspension of sodium hydride (1.56 g of a 60 % 
dispersion in mineral oil, 39 mmol) stirring in 
DIMETHYLFORMAMIDE (50 mL) at o oC was slowly added 4- 
nitroimidazole (4.0 g, 35.4 mmol). After 1 h, a solutic-n 
20 of 4-trif luoro-methoxybenzyl bromide 9.03 g, 3 5.4 mmol) 
in dimethyl formamide (10 mL) was added dropwise over 10 
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min. After 16 h, the reaction mixture was warmed to room 
temperature then concentrated. The resultant crude 
material was then purified by flash chromatography { silica 
gel, 100% dichloromethane) and the product subsequently 
5 crystallized from diethyl ether to yield 3.95 g (39%) of 
desired product as white needles: NMR consistent with 

structure; MS (ion spray) 288 (M+1); Anal. Calcd. for 
C11H8F3N3O3: C, 45.99; H, 2,79; 14.63; F, 19.86. 

(Found) C, 46.27; H, 2.86; 14.86; F, 19.74. 



To a slurry of Raney Nickel (150 mg) in dioxane (15 mL) 
was added a slurry of the product of Preparation 350 (755 

15 mg, 2.63 mmol) in dioxane (20 mL) . The reaction mixture 
was placed under a hydrogen atmosphere (60 psi) using a 
Parr apparatus. After 30 min, the solution was filtered 
through Celite and the filtrate immediately added to a 
previously prepared mixture of the product of Preparacxon 

20 Id (1.0 g, 2.63 mmol), 1 -hydroxybenzotriazole (355 mg, 

2. .^63__mmo l.)_,_. .and. J../.X_di^y c 1 ohexy_l c_a_r^^ _ 

2.63 mmol) in dioxane (25 mL) . After 16 h, the reaction 
mixture was concentrated and the crude material purified 
by flash chromatography (silica gel, 5% methanol/ 

25 dichloromethane) to provide 171 mg (10%) of the desired 
product as a white foam: NMR consistent with 

structure; used without further characterization. 



10 



Preparation 351 



o 
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Example 2 02 

O 




CF30 



2TFA 



10 



15 



To the product of Preparation 351 (171 mg, 0,28 mmol) 
stirring in dichloromethane (5 mL) at room temperature 
was added anisole (0.05 mL) and t ri f luoroacet ic acid (2 
mL) . After 3 h, the mixture was concentrated, triturated 
extensively in diethyl ether, and the product collected 
via filtration to provide 84 mg (40%) of desired product 
as a white powder: NMR consistent with structure; MS 

(ion spray) 520 (M+1) ; Anal. Calcd. For C:.5H2>?F-3Ns04 x 2 
TEA: C, 46.59; H, 4.04; N, 9.37. Found: C, 48.48; H, 
4.48; N, 10.04. 



A cold (0-5 ""O solution of 5.0 g (24.37 mmol) of Boc-D- 
serine in 20 mL of dry N, N-dimethyl f ormamide was added to 
a stirred suspension of sodium hydride (60% dispersion in 
mineral oil, 2.2 g, 55 mmol) in 60 mL of dry 
dimethyl f ormamide at 0-5 "c under nitrogen over 5 min. 
The resulting light yellow brown suspension was stirred 
at 0-5 until gas evaluation nearly ceased (--'15 min). 

Then a cold (0-5 °C ) solution of 4- f luorobenzy 1 bromide 
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(3.12 mL, 25 mmol) in 10 mL of dry N, N-dimethyl f ormamide 
(Additional 10 mL of dimethyl f ormamide was used as 
washings) was added to the stirred mixture over 5 min . 
The resulting off white suspension was stirred at 0-5 °C 
5 for 2 h, during which time the mixture turned to a' thick 
suspension and the magnetic stirring became ineffective. 
The reaction flask was shaken by hand several times. The 
cooling bath was removed and the mixture was allowed to 
warm to room temperature while shaking the reaction flask 

10 occasionally by hand. By the time the mixture reached 
the room temperature, the suspension thinned and the 
magnetic stirring became effective. The mixture was 
stirred at ambient temperature for additional 1 h (total 
5 hours). The mixture was concentrated and the oily 

15 residue was dissolved in 150 mL of water and extracted 
with ether . The aqueous layer was cooled to 0-5 °C , 
acidified to pH -3 with cold (0-5 ^C) 0 . 5N HCl, and 
quickly extracted with ethyl acetate . The aqueous layer 
was saturated with sodium chloride and extracted with 

20 ethyl acetate . The ethyl acetate extracts were combined, 
washed with brine , dried over anhydrous sodium sulfate, 
filtered, and concentrated to dryness to give 6.86 g 
(89.9%) of the desired product as a light yellow viscous 
oil which was used in the next step without further 

25 purification: ^H-NMR (5, DMSO)1.38 (s, 9H), 3.60-3.70 (m, 
2H) , 4.15-4.25 (m, IH) , 4.45 (s, 2H) , 6.97 (d, J = 8.3 
Hz, IH ), 7.16 (t, J = 8.7 Hz and 9.0 Hz, 2H) , 7.30-7.40 
^(m._2H )_,__1.2 .65 (br s, _ lH,).j_ MS^ _(J,on spray) 31 4 ^M+JJ . 
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Preparation 353 




o 




O 



O 



10 



15 



20 



Tri f luoroacetic acid (40 raL) was added to a stirred 
solution of 6.5 g (20.75 mmoi) of the product of 
Preparation 352 in 40 mL of dichloromethane and the 
mixture was stirred at ambient temperature for 1 h, then 
it was concentrated to dryness. The resulting oily 
residue was dissolved in 30 mL of deionized water, cooled 
in ice-water bath, neutralized to pH -1 , and the 
separated white precipitate was filtered. The precipitate 
was washed with ether (5 x 10 mL) to remove the yellow 
brown impurity and the resulting white precipitate was 
dried to a constant weight to give 2.45 g (55.4%) of the 
desired product as a white powder: ^H-NMR (5, DMSO)3.37 
(dd, J = 3.4, 7.9 Hz, IH) , 3.60 (dd, J = 7.9 Hz, IH) , 
3.77 (dd, J = 3.4 Hz, IH) , 4.47 (s, 2H) , 7.15-7.25 (m, 
2H) , 7.35-7.48 (m, 2H) , 7.65 (br s, IH); MS (ion spray) 
214 (M+1); Anal. Calc'd for C10H12FNO3: C, 56.33 ; H, 5.67; 
N, 6.57. Found: C, 56.32; H, 5.66; N, 6.39. 



A solution of 1 , 3 -dicyc lohe:-:y Icarbodi imide (6.18 g, 30 
mmol) in 30 mL of tet rahydro c uran was added to a stirred 
solution of 6.1 g (30 mmoL ) of Boc-a-methylalanine and 



Preparation 354 
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4.14 g (35 miDol) of N-hydro:<ysuccinimide in 60 mL of 
tet rahydrof uran at ambient temperature under nitrogen and 
the mixture was stirred at ambient temperature under 
nitrogen for overnight . The mixture was cooled to -0 
5 and filtered through ceiite. The precipitate was washed 
with cold (0-5 °C) tetrahydrof uran . The filtrate was 
concentrated to dryness and purified by flash 
chromatography (5% acetone/dichloromethane ) to give 7,25 
g (80. 6%) of the desired product as a white powder: ^H-NMR 
10 (5, DMSO) 1.39 (s, 9H) , 1.48 (s, 6H) , 2.78 (s, 4H) , 7.57 
(br s. -0.5H); MS (ion spray) 301 (M+1); Anal. Calc'd for 
C13H20FN2OK: C, 51.99; H, 6.71; 9.33. Found: C, 52.70; 

H, 6.67; M, 9.30. 

15 

Preparation 355 

Forty mL of tetrahydrof uran was added to a stirred 
suspension of 4.26 g (20 mmol) of the product of 

20 Preparation 353 in 100 mL IN sodium bicarbonate and the 
mixture was stirred for 15 min to give a fine suspension. 
Forty mL of water was added to the reaction mixture to 

di^jSolve_th_e suspen_si^^ to f orm a clear solution. To this 

stirred solution at ambient temperature under nitrogen 

25 atmosphere was added a solution of 5.71 g (19 mmol) of 
the product of Preparation 354 in 60 mL of 
tetrahydrof uran over 3 h and the resulting mixture was 
stirred at- ambient temperature under nitrogen for 4 h. 
The resulting turbid solution was diluted with 150 mL of 
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water to form a clear solution which was extracted with 
petroleum ether ( 2 x 200 mL) . The aqueous layer v/as 
cooled to 0-5 ^C, acidified to pH --3 . 0 with cold (0-5 "O^ 
IN HCl (-100 mL) followed by 0 . 5N HCl (--15 mL)+, and the 
5 separated white precipitate was quickly extracted with 
ethyl acetate (1 x 2 00 mL) . The aqueous layer was 
saturated with sodium chloride, further acidified to pH 
-1, and quickly extracted with ethyl acetate (1 x 200 
mL) . The ethyl acetate extracts were combined, washed 

10 with brine , dried over anhydrous sodium sulfate, 
filtered and concentrated to dryness to give 7:03 g 
(92.9%) of the desired product as a white foam:^H-NMR (5, 
DMSO) 1,29 (s, 6H) , 1.33 (s, 9H), 3.66 (dd, J = 4.0 Hz, 
IH) , 3.75 (dd, J - 4.3 Kz, IH), 4.38-4.48 (m, IH) , 4.44 

15 (s, 2H) , 7,00-7,20 (m, 3H) , 7.28-7.42 (m, 3H) , 12.8 (br 
s, --O.SH); MS (ion spray) 399 (M-fl); Anal. Calc'd for 
Ci9H27FN206: C, 57.28; H, 6.83; N, 7.03. Found: C, 57.05; 
H, 6.84; N, 6.87. 

2 0 Preparation 356 



7.0 g of 5% palladium on carbon (dry) was added under 
nitrogen atmosphere to a solution of 6.7 g (22 mmol) of 
the product of Preparation 3 from Examples Part 1 in 3 5 
25 mL of tetrahydrof uran and the resulting slurry was 
hydrogenated at --50 psi of hydrogen for 2 h. The mixture 
was filtered through celite and the catalyst was washed 
with tetrahydrof uran (15 x 25 mL) . The resulting yellow 
brown filtrate (-300 mL) was added to a mixture of 6.6 g 
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(16.57 mmol) of the product of Preparation 355 and 2.97 g 

(22 mmol) of 1 -hydroxybenzot riazole . To this stirred 
brown solution was added 3.7 g (18 mmol) of 1,3- 
dicyclohexylcarbodiimide as solid in one lot and the 
5 mixture was stirred at ambient temperature for 20 h, then 
it was concentrated. The residue was dissolved in 150 mL 
of ethyl acetate and filtered through celite. The brown 
filtrate was washed with IN sodium bicarbonate , brine , 
dried over anhydrous sodium sulfate, filtered, and 
10 concentrated to dryness to give 12.3 g of crude product 
as a tan foam which was purified by flash chromatography 

(silica gel, 3% methanol in dichloromethane ) to give 7.75 
g (71.3%) of the desired product as a tan foam: ^H-NMR (S, 
DMSO) 1.17 (t, J = 7.2 Hz, 3H), 1.25-1.35 (m, 15H) , 3.52- 
15 3.65 (m, IH), 3.66-3.72 (m, IH) , 3.76 (s, 3H) , 4.21 (q, J 
- 7.2, 2H), 4.42 (d, J = 3.4 Hz, 2H) , 4.53-4.62 (m, IH) , 
6.35 (d, J = 3.4 Hz, IH) , 6.98 (d, J = 8.7 Hz, 2H) , 7.05- 
7.30 (m, 5H) , 7.32 (d, J = 8.7 Hz), 7.51 (s, IH) , 10.20 

(br s, IH) ; MS (ion spray) 656 (M+1) ; Anal. Calc'd for 
20 C,3H42FM508: C, 60.45; H, 6,46; N, 10.68. Found: C, 61.35; 
H, 6.57; N, 10.98. 



Preparation 357 




25 14 mL (14 mmol) of IM solution of lithium hydroxide was 
added in one lot to a stirred solution of the product of 
Preparation 3 56 (7.2 g, 11 mmol) in 51 mL of dioxane and 
30 mL of deionized water. The mixture was stirred at 
ambient temperature for 20 min and extracted it with 
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ether (3 x 40 mL) . The light yellow colored ether 
extracts v/ere discarded. The browii aqueous layer (pH -12) 
was cooled in ice-water bath and acidified to pH -4 with 
cold 0 , 5N HCl and quickly extracted the separated light 
5 brown precipitate with ethyl acetate (1 x 150 mL) . The 
light yellow colored aqueous layer was saturated with 
sodium chloride, further acidified to pH --3 and extracted 
with ethyl acetate . The aqueous layer was discarded. The 
organic extracts were combined, washed with brine , dried 

10 over anhydrous sodium sulfate, filtered, and concentrated 
to dryness to give 5.9 g (100%) of the desired product as 
a tan foam": ^H-NMR (5, DMSO) 1.20-1.45 (m. 15H) , 3.50-3.50 
(m, IH) , 3.65-3.72 (m, IH) , 3.75 (s, 3H) , 4.425 (d, J = 3 
Hz, 2H) , 4.50-4.65 (m, IH) , 6.205 (d, 1.9 Hz, IH), 5.99 

15 (d, J = 8.7 Hz, 2H) , 7.05-7.32 (m, 5H) , 7.33 (d, J = 8.7 
Hz, 2H) , 7,51 (t, J = 1,9 Hz, IH) , 10.20 (br s, IH) , 
13.48 (br s, IH); MS (ion spray) 528 (M+1), 529 (M+2); 
Anal. Calc'd for C31H38FN5O8 0,5 H2O: C, 58.31; H, 6.33; N, 
10.99. Found: C, 58.75; H, 5.26; N, 10.55. 

20 
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Preparation 358 




To a solution of 7.0 g (11 nunoi) of the product of 
Preparation 357 in 130 mL of N, N-dimethyl f ormamide was 
5 added 1.42 mL(12 mmol) of 4 -methyipiperidine , 1.62 g (12 
mmol) of 1-hydroxybenzotriazole hydrate, and 2.37 g (11.5 
mmol) of dicyclohexylcarbodiimide . The reaction mixture 
was stirred at ambient temperature for 38 h, then 
filtered, the precipitate was washed with ethyl acetate 

10 (2 X 20 mL) and the filtrate was concentrated on 
rotavap. The resulting . brown syrup was partitioned 
between ethyl acetate (200 mL) and 0 . 5N HCl (100 mL ) and 
the layers were quickly separated. The organic extract 
was washed with 100 mL each of saturated sodium 

15 bicarbonate and brine. The organic extract was dried over 
anhydrous sodium sulfate, filtered, and concentrated to 
give 7 g of crude product as a tan foam which was 
purified by flash chromatography (silica gel, 3% 
methanol/ dichloromethane ) to give 5.7 g (73%) of the 

20 desired product as light brown foam: ^H-NMR (5, DMSO) 
0,12-0.30 (m, 0.5 H) , 0.75 (d, J = 6.4 Hz, 1,5 H) , 0,88 
(d, J = 6.0 Hz, 1.5 H) , 0.80-1.15 (m, 2H) , 1.20-1.40 (m, 

1.5__H.) l.._45^r, 67___(.m.,^_ 2_5__H) 2^..53.-2.._7.5_. .(.m,_ ^1_._5_„H)^ 2 ...93- 

3.07 (m, 0.5 H), 3.50-3.60 (m, IH) , 3.60-3.70 (m, IH) , 

25 3.75 (d, J = 3.4 Hz, 3H) , 3.60-3.85 (m, IH) , 4.30-4.45 
(m, IH), 4.425 (d, J = 3.0 Hz, 2H) , 4.50-4.65 (m, IH) , 
6.62 (d, J = 12 Hz, IH), 6.98 (t,' J = 9.4 Hz, 2H) , 7.05- 
7.45 (m, lOH) , 10.13 (br s, IH) ; MS (ion spray) 709 
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(M+1); Anal. Calc'd for C-37H49FN6O7 : C, 62.70; H, 6,97; N, 
11.86. Found: C, 62.44; H, 6.99; N, 11.89. 



Trif luoroacetic acid (6 mL) was added to a solution of 
the product of Preparation 358 (3,88 g, 5.47 mmol) in 15 
mL of dichloromethane and the resulting brown solution 
was stirred at ambient temperature for 4 h. The mixture 
was poured into 300 mL of saturated sodium bicarbonate 
and extracted with ethyl acetate (1 x 150 mL) . The yellow 
brown color organic layer was separated and the aqueous 
layer was saturated with sodium chloride and extracted 
with fresh ethyl acetate . The aqueous layer was 
discarded. The organic extracts were combined, washed 
with brine , dried over anhydrous sodium sulfate, 
filtered, and concentrated to give 3.2 g (96%) of 
diastereomeric mixture of the desired product as a light 
brown foam: ^H-NMR (5, DMSO) consistent with che 
structure; MS (ion spray) 609 (M+1); Anal. Calc'd tor 
C32H4iFN605 0.5 H2O: C, 62.22 ; H, 6.85; N, 13.60. Found: C\ 
62.14; 6.62; N, 13.62. This material (3.0 g) was 

purified by HPLC (8 x 15 cm Prochrom column packed with 
Kromsil CHI-DMP chiral phase, eluted with a mixture of :.A 
alcohol and dimethylethylamine in heptane) to provide th-.- 
individual dias tereomers which were converted to the i r 
respective hydrochloride salts as described below: 



Examples 203 and 204 
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Example 203. (Isomer 1) 1.28 g (2.1 mmol ) of pure free 
amine of isomer 1 (lot # CJ4-LFK-53B) was dissolved in 21 
mL of IN HCl, diluted with 21 mL of deionized water, and 
the resulting solution was freeze-dried to give 1.3 g 
5 (96%) of the desired product as a light brown powder: ^H- 
NMR (5, DMSO) 0.1-0.25 (m, 0.5 H) , 0.75 (d, J = 6,4 Hz, 
1.5 H) , 0.88 (d, J = 6.0 Hz, 1,5 H) , 0.8-1.22 (m, 1.5 H), 
1.22-1.40 (m, 0.5 H) , 1,40-1.75 (m, 8.5 H), 2. 55-2, 75 (m, 
1.5 H) , 2.95-3.10 (m, 0.5 H) , 3.60-3.75 (m, 3H) , 3.76 (d, 

10 J = 3.4 Hz, 3H) , 4.25-4.45 (m, IH) , 4.50 (s, 2H) , 4.65- 
4,75 (m, IH) , 6.79 (d, J = 12.8 Hz, IH), 6.95-7.45 (m, 
9H) , 7.80-7.95 (m, IH) , 8.19 (br s, 3H, exchangeable with 
deuterium), 8,52 (d, J - 6.8 Hz, IH, exchangeable with 
deuterium), 10.86 (br s, IH, exchangeable withi 

15 deuterium); tR 7.40 min; MS (ion spray) 610 (M+1); Anal. 
Calc'd for C32H41FN6O5 2 HCl 0.5 H2O : C, 55.73; H, 6,43; M, 
12.19. Found: C, 55.50; H, 6.33; N, 12.12. 

Example 204, (Isomer 2) 1.1 g (1.8 mmol)' of pure free 
amine of isomer 2 (lot # CJ4-LFK-53A) was dissolved in 20 

20 mL of IN HCl, diluted with 20 mL of deionized water, and 
the resulting solution was freeze-dried to give 1.1 g 
(95%) of the desired product as a light brown powder: *H- 
NMR (5, DMSO) 0.05-0.25 (m, 0.5 H) , 0.75 (d, J = 6.4 Hz. 
1.5 H), 0.89 (d, J = 6.0- Hz, 1.5 H), 0.8-1,40 (m, 2H), 

25 1.40-1.70 (m, 8.5 H) , 2.55-2.75 (m, 1.5 H), 2.95-3.10 (m, 
0.5 H), 3.60-3,75 (m, 3H) , 3.77 (d, J = 3.0 Hz, 3H), 
4.30-4.45 (m, IH), 4.49 (s, 2H) , 4.68-4.78 (m, IH), 6.87 

("d7~U~--:^r3-.-6^-Hz7— IH )- — 6-:-9-8^-7-rl-8 — Cmy" "^HT , - 7 T2-5---7— 4-5- -("aTT 

5H) , 8.05-8.20 (m, IH) , 8.27 (br s, 3H, exchangeable wit:h 

3 0 deuterium), 8.57 (d, J - 6.8 Hz, IH, exchangeable v/itli 
deuterium), 11.04 (br s-, IH, exchangeable v/ith 
deuterium) ; 
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tR = 9.43 min; MS (ion spray) 610 (M+1); Anal. Calc'd for 
C32H41FN6O5 2 HCl 0.5 H2O: C, 55.73; H,- 6.43; N. 12.19. 
Found: C, 55.33; H, 6.40; N, 12.02. 

Preparation 359 

This is Preparation 457 from Examples Part 2C. 
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Preparation 360 




5 nitropyrazole in 3 0 mL of tetrahydrof uran and the 
resulting slurry was hydrogenated at -50 psi of hydrogen 
for 2 h. The mixture was filtered through celite and the 
catalyst was washed with tetrahydrof uran (10 x 25 mL) . 
The resulting yellow brown filtrate (-300 mL) was added 

10 to a mixture of 6.05 g (16 mmol) of the product of 
Preparation Ij and 2.43 g (18 mmol) of 1- 
hydroxybenzotriazole . To this stirred brown solution was 
added 3.5 g (17 mmol) of 1 , 3 -dicyclohexylcarbodiimide and 
the mixture was stirred at ambient temperature for 21 h, 

15 then concentrated. The residue was dissolved in 150 mL of 
ethyl acetate and filtered through celite. The brown 
filtrate was washed successively with 100 mL each of 0 . 5N 
HCl, IN sodium bicarbonate, brine, dried over anhydrous 
sodium sulfate, filtered, and concentrated to dryness to 

2 0 give 11.6 g of crude product as a tan foam which was 
purified by flash chromatography (silica gel, 3% methanol 

irT ^dTcKroromethari^}' ~to~^ — ("96%") — of — fhe^ -"desxred 

product as a tan foam: ^H-NMR (5, DMSO) 1.15 (t, J ^ 7.1, 
6.8 Hz, 3H) , 1.20-1.40 (m, 15H) , 1.45-1.90 (m, 4H), 2.45- 

25 2.65 (m, 2H), 3.77 (s, 3H) , 4.10-4.28 (m, 3H), 6.30 (s, 
IH) , 6.98 (d, J = 9.0 Hz, 2H) , 7.10-7.30 (m, 6H), 7.36 
(d, J = 8.7 Hz, 2H) , 7.54 (d, J = 5.3 Hz, IH), 7.69 (d, J 
= 0.75 Hz, IH), 7.82 (be s, IH) , 9.70 (br s, IH) ; MS (ion 
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spray) 636 (M+l); Anal. Calc'd for C3.iH4 5N^.07 : C, 64.23; H, 
7.13; 11.02. Found: C, 64.50; H, 7.25; M, 11.06. 



16,5 mL (16.5 mmol) of IM solution of lithium hydroxide 
was added in one lot to a stirred solution of the product 
of Preparation 360 (8.3 g, 13 mmol) in 60 mL of dioxane 
and 35 mL of deionized water. The mixture was stirred at 
ambient temperature for 20 min and extracted it with 
ether (3 x 40 mL) . The light yellow colored ether 
extracts were discarded. The brown aqueous layer (pH -12) 
was cooled in ice-water bath and acidified to pH -4 with 
cold 0 . 5M HCl . and quickly extracted the separated light 
brown precipitate with ethyl acetate (1 x 200 mL) . The 
light yellow colored aqueous layer was saturated with 
sodium chloride, further acidified to pH -1-2 and 
extracted with ethyl acetate . The aqueous layer was 
discarded. The organic extracts were combined, washed 
with brine , dried over anhydrous sodium sulfate, 
filtered, and concentrated to dryness to give 7.9 "g 
(100%) the desired product as a tan foam: ^H-NMR (5, 
DMSO/DoO) 1.25-1.35 (m, 15H), 1.40-1.85 (m, 4H) , 2.45-2.60 
(m, 2H), 3.75 (s, 3H), 4.12-4.27 (m, IH) , 6.14 (s, IH) , 
6.97 (d, J = 8.7 Hz, 2H) , 7.10-7.18 (m, 3H) , 7.20-7.30 
(m, 2H) , 7.35 (d, J = 8.7 Hz, 2H) , 7.53 (d, J = 6.4 Hz, 
IH) , 7.67 (d, J - 3.0 Hz, IH) , 7.80 (br s, IH, 
exchangeable with deuterium), 9.70 (br s, IH, 
exchangeable with deuterium), 13.30 (br s, IH, 
exchangeable with deuterium); MS (ion spray) 608 (M+1); 



Preparation 361 
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Anal. Caic'd for Ci2H,nNr.07: C, 63.25; H, 6.80; W, 11.52 
Found: C, 63.18; H, 6.98; N, 10,64. 

Preparation 3 62 




5 O 

To a solution of 6.08 g (10 nunol ) of the product of 
Preparation 361 in 100 mL of N, N-dimethy 1 f ormamide was 
added 1.25 mL{15 mmol) of pyrrolidine, 1.62 g (12 mmol) 
of l-hydroxybenzotriazole hydrate, and 2.27 g (11 mmol) 

10 of dicyclohexylcarbodiimide . The reaction mixture was 
stirred at ambient temperature for 46 h, then 
concentrated. The resulting brown syrup was disolved in 
ethyl acetate (150 mL) and filtered. The filtrate was 
washed successively with 0 . 5N HCl (2 x 25 mL) , saturated 

15 sodium bicarbonate (2 x 25 mL) and brine (1 x 30 mL) . The 
organic layer was dried over anhydrous sodium sulfate, 
filtered, and concentrated to dryness to give 5.96 g of 
crude product as a off white foam which was purified by 
flash chromatography (silica gel, 3% methanol/ 

20 dichloromethane) to give 5.7 g (80.6%) of the desired 
product as white foam: ^H-NMR (5, DMSO) 1.20-1.40 (m, 
15H) , 1.45-1.95 (m, 8H) , 2.45-2.60 (m, 2H) , 2.98-3.10 (m, 
IH )— -3-:-2 5^--3\-"43- -(m,- 2H1t--3-4-5-^5 ; 60 ' ^ni--l-H-)- —3-^^^ 
4.15-4.30 (m, IH) , 6.36 (s, IH) , 6.98 (d, J = 8,7 Hz, 

25 2H) , 7.10-7.30 (m, 6H, IH exchangeable with deuterium), 
7.34 ( dd, J - 8.7, 1,9 Hz, 2H) , 7.50 (d, J = 10.6 Hz, 
IH) , 7.63 (d, J - 6.4 Hz, IH), 7.70-7.90 (m, IH, 
exchangeable with deuterium), 9.66 (m, IH, exchangeable 
with deuterium); MS (ion spray) 662 (M+1); Anal, Caic'd 
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for C-.u>H4,9N60*; : C, 65.43; H, 7.32; N, 12.72. Found: C, 
65.14; H, 7,09; N, 12.91. 



Example 205 




Trif luoroacetic acid, (7 mL) was added to a solution of 
the product of Preparation 363 (4.05 g, 6.13 mmol) in 18 
mL of dichloromethane and the resulting clear brown 
solution was stirred at ambient temperature for 4 h. The 

10 mixture was poured into 300 mL of saturated sodium 
bicarbonate and extracted with ethyl acetate (1 x 150 
mL) . The yellow brown color organic layer was separated 
and the aqueous layer was saturated with sodium chloride 
and extracted with fresh ethyl acetate . The aqueous 

15 layer was discarded. The organic extracts were combined, 
washed with brine , dried over anhydrous sodium sulfate, 
filtered, and concentrated to give 3.48 g (99%) of 
diastereomeric mixture of the desired product (free base 
form) as a white foam: ^H-NMR (5, DMSO) 1.15-1.25 (m, 

20 6H) , 1.45-1.95 (m, 8H) , 2.45-2.60 (m, 2H) , 2.97-3.07 (m, 
IH) , 3.25-3.45 (m, 2H) , 3.47-3,60 (m, IH) , 3.77 (s, 3H) , 
4.27-4.37 (m, IH) , 5.36 (s, IH) , 6.98 (d, J = 8.7 Hz, 
2H) , 7.10-7.18 (m, 3H) , 7.20-7.30 (m, 2H), 7.35 (d, J = 
8.7 Hz, 2H), 7.42 (s, IH) , 7.65 (s, IH), 8.10 (br s, IH, 

25 exchangeable with deuterium), 10.10 (s, IH, exchangeable 
with deutrium) ; MS (ion spray) 562 (M+l); Anal. Calc'd 
for C31H40N6O, 0.5 H2O: C, 65.35; H, 7.25; N, 14.75. Found: 
65.39; H, 7.27; N, 14.12. 
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Example 206 




82 mg (0.146 mmol) of the product of Example 205 was 
5 dissolved in 2 mL of IN HCl and diluted with 2 mL of 
deionized water and the resulting slightly turbid 
solution was freeze-dried to give 89.5 mg (97%) of the 
desired product as a off-white crystalline solid: ^H-NMR 
(5, DMSO) consistent with the structure;' MS (ion spray) 
10 562 (Free base) (M+1); Anal. Calc'd for C31H40N6O4 H2O : C, 
57.14; H, 6.50; N, 12.90, Found: C, 57.35; H, 6.77; N, 



To a solution of phthalide (6.0 g/ 44,8 mmol) in ethanol 
(150 mL) was added pyrrolidine (15.0 mL, 180 mmol) and 
the mixture stirred for 48 h at ambient temperature. The 
mixture was then concentrated and the residue purified by- 
flash chromatography (silica gel, ethyl acetate) to yield 
8.50 g (92 %) of the desired product as an oil. 
ESMS: (M+1)' 206.2. 'HNMR (DMSO-d.O 5 7.53-7.45 (m, IH) , 
7.42-7.33 (m, IH) , 7.31-7.25 (m, IH) , 7.23-7.17 (m, IH) , 



12 .89 . 



Preparation 363 
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5.11 (t, J = 5.65 Hz, IH) , 4.44 (d, J = 5.65 Hz, 2H) , 
3.45 (t, J = 6.78 Hz, 2H) , 3.09 {t,J = 6.78 Hz, 2H) , 1.92 
(m, 4H) . Anal. Calcd. for C12H15NO2 . 0 . lEtOAc : C, 69.57; 
H, 7.44; N, 6.54. Found: C, 69.67; H, 7.41; N, 6.54. 



The compound from Preparation 3 63 (2.05 g, 10.0 mmol) was 
combined with 4 -ni troimidazole {1.13 g, 10.0 mmol) and 
triphenylphosphine (2.62 g, 10.0 mmol) in tet rahydrof uran 
(75 mL) and the mixture cooled in an ice bath. Diethyl- 
azodicarboxylate (2.00 mL, 13.0 mmol) was then added via 
syringe and the mixture stirred overnight while warming 
to ambient temperature. The mixture was concentrated and 
the residue purified by flash chromatography (silica gel, 
ethyl acetate) to provide 1.16 g of the desired product 
as a yellow solid: ESMS : (M+1)' 301.2; NMR was 
consistent with product. 



Preparation 364 



p 




o 
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Preparation 365 




The product of Preparation 364 (0.50 g, 1.7 mmol) was 
added to a mixture of 10% palladium/carbon (0.20 g) and 
5 palladium/black (0.05 g) in t et rahydrof uran (30 mL) and 
the mixture shaken under hydrogen (40 psi) in a Parr 
apparatus. After the reduction was complete, the 
reaction mixture was filtered through celite and the 
filtrate immediately combined with 1,3- 

10 dicyclohexylcarbodiimide (0.344 g, 1.7 mmol), 1- 

hydroxybenzotriazole mono-hydrate (0.225 g, 1.7 mmol), 
and the product of Preparation Id, (0.633 g, 1.7 mmol). 
After stirring overnight at ambient temperature, 
the mixture was concentrated and the resulting residue 

15 slurried in ethyl acetate and filtered. The filtrate 
was concentrated and the residue purified by flash 
chromatography (silica gel, chlorof orm/methanol ) which 
provided 0 . 68 g (64 %) of product as a white solid. 
ESMS: (M+l)^ 633.2, 634.2. NMR was consistent with 

20 product. Anal. Calcd. for C34H44N6O&. : C, 64.54; H, 7.01; 

W_z.__lJ_-^8^ Zound_^ jC, 64.78; H, 7.21; N, 13.31. 
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Example 207 




o 



5 



To a solution of the compound from Preparation 3 65 (0.58 
g, 0.92 mmol) stirring in dichloromethane (20 mL) at room 



temperature was added trif luoroacetic acid (5 mL) . After 
stirring for 1.5 h, the reaction mixture was concentrated 
and the residue treated with excess aqueous sodium 
bicarbonate. The mixture was extracted with ethyl 
10 acetate and chloroform. The extracts were concentrated 

and the residue purified by flash chromatography (silica 
gel, chlorof orm/methanol ) to give 0.40 g of the product. 
ESMS: (M+1)' 533.3, 534.0. NMR was consistent with 

product , 

15 Anal. Calcd. f or C29H36N6O4. • 0 . 23CHC13 : C, 62.68; H, 6.52; 
15.00. Found: C, 62.84; H, 6.55; N, 14.62. 



20 To a solution of phthalide (2.10 g, 15.7 imnol) in ethanoi 



Preparation 366 



OH 




o 
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(50 mL) was added dimethyl amine (40 % aqueous, 5.0 mL, 
40 mmol) and the mixture stirred for 72 hours at ambient 
temperature. The mixture was. then concentrated and the 
residue purified by flash chromatography (silica gel, 
ethyl acetate) to yield 1.46 g (52 %) of the desired 
product as an oil, ESMS : (M+1)^ 180.1. ''h NMR was 
consistent with product. 



To the compound from Preparation 366 (1.40 g, 9.0 mmol) 
was dissolved in dichloromethane (25 mL) followed by the 
addition of t riethylamine (1,25 mL, 9.0 mmol). Then 
methane sul f ony Ichlor ide (0.70 mL, 9.0 mmol) was added 
dropwise via syringe and the resulting mixture stirred 
for 0 . 5 h at ambient temperature. The mixture was then 
concentrated and the residue combined with potassium 
carbonate (1.24 g, 18,0 mmol) and 4 -ni troimidazole (1.02 

— g-/— 9-. 0-mmol^) — in— dimethylf ormamide. _(.2.5._mL )_„a_nd_tliis 

mixture stirred overnight at ambient temperature. The 
mixture was concentrated and combined with water followed 
by extraction with ethyl acetate. Concentration of the 
combined extracts left crude product which was purified 
by flash chromatography (silica gel, chlorof orm/methanoi ) 



Preparation 3 67 



P 




to give 
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0.40 g (15%) of the desired product: ESMS : (M+1)' 275.3 

NMR (300 MHz, DMSO-dr.) 5 8.33 (d, J = 1.51 Hz, IH) , 
7.85(d, J = 1.51 Hz, IH) , 7,50-7.37 (m, 3H) , 7.35-7.28 
(m, IH) , 5.24 (s, 2H) , 2.97 (s, 3H) , 2.65 (s, 3H) . 
Anal. Calcd. for C13H14N4O3: C, 56.92; H, 5.14; N, 20.43. 
Found: C, 57.17; H, 5.16; N, 2 0.40. 



The product of Preparation 3 67 (1.70 g, 6.2 mmol) was 
added to a mixture of 10% palladium/carbon (1.2 g) and 
palladium/black (0.5 g) in t etrahydrof uran (100 mL) and 
the mixture shaken under hydrogen (38 psi) in a Parr 
apparatus. After the reduction was complete, the reaction 
mixture was filtered through celite and the filtrate 
immediately combined with 1 , 3 -dicyclohexylcarbodiimide 
(1.28 g, 6.2 mmol), 1 -hydroxybenzot riazole mono-hydrate 
(0.840 g, 6.2 mmol), and the product of Preparation 1 j , 
(2.35 g, 6.2 mmol). After stirring overnight at ambient 
temperature, the mixture was concentrated and the 
resulting residue slurried in ethyl acetate and filtered. 
The filtrate was concentrated and the residue purified by 
flash chromatography (silica gel, chlorof orm/methanol ) 
which provided 3.35 g (88 %) of product as a white foam. 
ESMS: (M+1)' 605.4, 606.5.' "^H NMR was consistent with 
product . 



Preparat ion 3 68 
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Example 208 




o 



To a solution of the compound from Preparation 368 (3.30 
g, 5.5 mmol) stirring in dichloromethane (40 mL) at room 
temperature was added t ri f luoroacet ic acid (10 mL) . 
After stirring for 2.5 h, the reaction mixture was 
concentrated and the residue treated with excess aqueous 
sodium bicarbonate. The mixture was extracted with ethyl 
acetate and the combined extracts were dried over sodium 
sulfate and concentrated. The residue was purified by 
flash chromatography (silica gel, chlorof orm/methanol ) to 
give 1.10 g of the product as an off white solid: ESMS : 
(M+1)^ 505.2, 505.4. "^H NMR was consistent with product. 
Anal. Calcd. f or C2t^H3r.NGOi-0 . ICHCI3 : C, 65.34;H, 7.04; 
16.27. Found: 65.67; 7.08; 15.94.. 



Preparation 369 




Methyl -3 -bromomethyl benzoate (6.08 g, 2 6.5 mmol) was 
combined with 4 -ni t roimidazole (3.00 g, 26.5 mmol) and 
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potassium carbonate (9.04g, 26.5 mmol) in 
dimethyl formamide (75 mL) and the mixture stirred 
overnight at ambient temperature. The mixture was then 
concentrated and the residue taken up in water and 
5 extracted with chloroform. 

The combined extracts were dried over sodium sulfate and 
concentrated leaving a residue which was purified by 
flash chromatography (silica gel, chlorof orm/methanol ) to 
give 

10 5.77 g (83 %) of product as an off white solid. ESMS : 
(M+1)^ 262.2 ; 'h NMR (300 MHz, DMSO-ds) 5 8.54 
(s, IH), 8.05 (s, IH), 8.02 (d, IH), 7.95 (d, J = 7.7 Hz, 
IH), 7.69 (d, J = 7.7 Hz, IH), 7.57 (t, J = 1,1 Hz, IH) , 
5.41 (s, 2H) 3.87 (s, 3H) . Anal. Calcd. for: 

15 Ci2HiiN3O4-0.15CHCl-3: C, 65.54; H, 7.33; N, 13.90. Found: : 
C, 55.41; H, 7.37; N, 13.48. 

Preparation 37 0 



P 

+ 




20 To a solution of Preparation 369 (4.00 g, 15.3 mmol) in 
ethanol (5 mL) and tetrahydrof uran (10 mL) was added 
sodium hydroxide (50 mL of 2 N aqueous solution) and the 
mixture stirred at ambient temperature until hydrolysis 
was complete. The aqueous mixture was acidified to pH 

25 2.0 with aqueous hydrochloric acid and the organics 

extracted with ethyl acetate. Concentration left the 
crude acid which 
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was combined with 1 , 3 -dicyciohe>cy Icarbodi imide {3.15 g, 
15.3 mmol), 1 -hydroxybenzotr iazole mono-hydrate (2.06 g, 
15.3 mmol), and dimethy lamine (40 % aqueous, 1.75 mL, 
14.0 mmol) in tet rahydrof uran (75 mL) and the mixture 
5 stirred overnight at ambient temperature. The mixture was 
concentrated and the resulting residue slurried in ethyl - 
acetate and filtered. The filtrate was concentrated and 
the residue purified by flash chromatography (silica gel, 
chlorof orm/methanol ) which provided 2.50 g (60 %) of the 

10 desired product as a tan solid, ESMS : (M+l)^ 275.3; 

'h NMR (300 MHz, DMSO-de) 6 8.54 (d, J - 1,25 Hz, IH), 
8.3 (d, J = 1.25 Hz, IH) , 7.50-7.32 (m, 4H) , 5.34 
(s, 2H), 2.97 (s, 3H) , 2.87 (s, 3H). Anal. Calcd. for: 
C12H11N3O4: C, 56.93 ; H, 5.14; N, 20.43. Found: 

15 C, 57.21; H, 5.34; N, 20.36. 



Preparation 371 




The product of Preparation 370 (1,0 g, 4.0 mmol) was 
added to a mixture of 10% palladium/carbon (0.80 g) and 
pa ITadi urn / b lac k"" (~6T 30*^ g) in tetrahydrof uran (100 mL) and 
the mixture shaken under hydrogen (39 psi) in a Parr 
apparatus . 

After the reduction was complete, the reaction mixture 
was filtered through celite and the filtrate immediately 
combined with 1 , 3 -dicyclohexy icarbodiimide (0.824 g, 
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4.0 mmoi), 1 -hydroxybenzot r iazole mono-hydrate (0.540 g, 
4.0 mmol), and the product of Preparation 1 j , (1.51 g, 
4.0 mmol). After stirring overnight at ambient 
5 temperature, the mixture was concentrated and the 

resulting residue slurried in ethyl acetate and filtered. 
The filtrate was concentrated and the residue purified by 
flash chromatography (silica gel, chlorof orm/methanol ) 
which provided 2.05 g (84 %) of the desired product as a 
10 white solid. ESMS : (M+1)' 505.4, 606.5. NMR was 

consistent with product. Anal. Calcd. for C33H44N6O5 : C, 
65 . 54 ; 

H, 7.33; N, 13.90. Found: C, 65.41; H, 7,37; 12.73. 
15 Exaoaple 209 




To a solution of the compound from Preparation 371 (2.00 
g, 3.3 mmol) stirring in dichloromethane (30 mL) at room 
temperature was added tri f luoroacet ic acid (10 mL) . 

20 After stirring for 2 h, the reaction mixture was 

concentrated and the residue treated with excess aqueous 
sodium bicarbonate. The mixture was extracted with ethyl 
acetate and the combined extracts were dried over sodium 
sulfate and concentrated. The residue was purified by 

25 flash chroma tographj- (silica gel, chlorof orm/methanol) to 
give pure free base. This material was dissolved in 
minimal ethyl acetate/methanol and treated with diethyl 
ether saturated with hydrochloric acid. Concentration 
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left a semi-solid which was taken up in chloroform, 
concentrated, and dried to give 0.765 g of a light yellow 
solid. ESMS: (M+1)' 505.2, 506.4. NMR was consistent 
with product . 

5 Anal. Calcd. for: C28H4iN603' ICHCI3 : C, 49.98; H, 5.64; 
N, 12.06. Found: C, 49.51; H, 6.14; N, 11.67. 



Preparation 372 




O 



10 Triethylphosphonoacetate {13.44 g, 60 mmol) was 

dissolved in tetrahydrof uran (100 mL) and the mixture 
cooled, under a nitrogen atmosphere, to -50'^C in a dry 
ice/acetone bath. 

Then n-butyilithium (37.5 mL, 1.6 M in hexanes, 60 mmol) 
15 was added via syringe and the mixture stirred at -40 to 
-50'^C for 20 min. before the addition of o- tolualdehyde 
(6.0 g, 50 mmol) . After stirring for 3 h and warming to 
lO'^C, the mixture was quenched with water and the product 
extracted with ethyl acetate. The combined extracts were 
20 dried over sodium sulfate and concentrated yielding an 
oil which was purified by flash chromatography (silica 
gel, ethyl acetate) to net 9.25 g (97 %) of the desired 
product. FDMS : (M+) 190.1. NMR (DMSO-de) 5 7.88 (d, 

J - 15.83 Hz, IH) , 7.71 (d, J - 7.91 Hz, IH), 7.35-7.15 
25 (m, 3H) , 

6.5,0 (d, J = 15.83 Hz, IH) , 4.19 (q, J = 7.16 Hz, 2H) , 
2.39 (s, 3H) , 1.26 (t, J = 7.16 Hz, 3H) . 
Anal. Calcd. for Ci2Hi40o- 0 . lEtOAc : C, 74.82; H, 7.49. 
Found: C, 74,65; H, 7.75. 
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Preparation 37 3 
P~ 




The product from Preparation 372 (3.00 g, 15.8 mmol) was 
dissolved in carbontetrachloride (50 mL) and N- 
5 bromosuccinimide (2.82 g, 15.8 mmol) and 2,2'- 

azobisisobutyronitrile (cat. 50 mg) were added. This 
mixture was heated at reflux for 7 h after which the 
mixture was cooled and filtered. The filtrate was 
concentrated and added together with potassium 

10 carbonate (4 . 40 g, 31.9 mmol) and 4 -nitroimidazole (1.78 
g, 15.8 mmoDin dimethyl formamide (75 mL) . After 
stirring for 72 h, themixture was concentrated, water 
added, and extracted with ethyl acetate. The combined 
extracts were concentrated and the resulting residue 

15 purified by flash chromatography { chloroform/methanol) to 
give 2.60 g (55%) of the product as an oil. ESMS : (M+1) * 
302 .3 . 

NMR (300 MHz, DMSO-de) 5 8.32 (d, J = 1.5 Hz, IH), 7.95 
(d, J = 15.6 Hz, iH) , 7.86 (d, J = 1.5 Hz, IH), 7.84-7.70 
20 (m, IH), 7.50-7.38 (m, 2H) , 7.19-7,12 (m, IH) , 6.54 (d, 

J = 15.6 Hz, IH), 5.59 (s, 2H) , 4.20 (q, J = 7.0 Hz, 2H) , 
1.27 (t, J = 7.0 Hz,3H). Anal. Calcd. for Ci5HisN304 : 
C, 55,31; H, 4.64; N, 12.69. Found: C, 55.37; H, 4.75; 
N, 12.80. 
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Preparation 37 4 




o 



To a solution of Preparation 373 (2.50 g, 8.3 mmol) in 
ethanol (5 mL) and tetrahydrof uran (10 mL) was added 
5 sodium hydroxide (30 mL of 2 N aqueous solution) and the 
mixture stirred at ambient temperature until hydrolysis 
was complete. The aqueous mixture was acidified to pH 
1.8 

with aqueous hydrochloric acid and extracted with ethyl 
10 acetate. Concentration left the 2.20 g of the acid as 

a tan solid. ESMS: (M+1)' 264.2. ''h NMR(300 MHz, DMSO-dcO 
5 12.58 (bs, IH) , 8.32 (s, IH) , 7.90 (d, J - 15.6 Hz, 
IH), 7.87 (s, IH), 7.80-7.70 (m, IH) , 7.50-7.37 (m, 2H), 
7.17-7.10 (m, IH) , 6.44 (d, J = 15.6 Hz, IH), 5.58 (s, 
15 2H) . 

The acid (2.00 g, 7.3 mmol) was combined with 1,3- 
dicyclo-hexylcarbodiimide (1,51 g, 7.3 mmol), 1- 
hydroxybenzotriazole mono-hydrate (0.98 g, 7.3 mmol), and 
dimethylamine (40 % aqueous, 1.00 mL, 8.0 mmol) in 

20 tetrahydrof uran (100 mL) and the mixture stirred 
overnight at ambient temperature. The mixture was 

c^ncen^rat^d Py^J: fied by fl ash 

chromatography (silica gel, chlorof orm/methanol ) which 
provided 1.78 g (81 %) of the desired amide. 

25 ESMS: (M+1)^ 301.2, 302.3. Anal, Calcd. f or C ic.H,^N403 : 

C, 59.99; H, 5.37; N, 18.66. Found: C, 59.79; H, 5.34; 
N, 18.51. 
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Preparation 37 5 




o 



The product of Preparation 374 (1,20 g, 4.0 mmol) was 
added to a mixture of 10% pailadium/carbon (0.95 g) and 
5 palladium/black (0.25 g) in tetrahydrof uran (100 mL) and 
the 

mixture shaken under hydrogen (38 psi) in a Parr 
apparatus . 

After the reduction was complete, the reaction mixture 
10 was filtered through celite and the filtrate immediately 
combined with 1 , 3 -dicyclohexy Icarbodi imide (0.824 g, 4.0 
mmol), l-hydroxybenzotriazole mono-hydrate (0.540 g, 4.0 
mmol), and the product of Preparation 1 j , (1.51 g, 4.0 
mmol). After stirring overnight at ambient temperature, 
15 the mixture was concentrated and the resulting residue 
slurried in ethyl acetate and filtered. The filtrate 
was concentrated and the residue purified by flash 
chromatography (silica gel, chlorof orm/methanol ) which 
provided 1.75 g (69 %) of product as a yellow solid. 
20 ESMS: (M+1) ^ 633.5, 634.5. 'H NMR was consistent with 

product. Anal. Calcd. for C3r,H4i?Ne-,0:.- 0 . 2CHCI3 : C, 64.38; H, 
7.40; N, 12.80. Found: C, 64.41; H, 7.63; M, 12.14. 
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o 



To a solution of the compound from Preparation 375 (1,6 
g, 2.5 mmol) stirring in dichloromethane (20 mL) at room 
5 temperature was added t r i f luoroace t ic acid (5 mL) . After 
stirring for 1 h, the reaction mixture was concentrated 
and the residue treated with excess aqueous sodium 
bicarbonate. The mixture was extracted with ethyl 
acetate and the combined extracts were dried over sodium 
10 sulfate and concentrated. The residue was purified by 
flash chromatography (silica gel, 

dichloromethane/methanol ) to give the free base. This 
compound was dissolved in minimal ethyl acetate and 
excess ether saturated with hydrochloric acid was added. 
15 Concentration and drying netted 0.53 g of the 

hydrochloride salt as a white solid, ESMS : (M+1)' 533.2, 
534.3. NMR was consistent with product. 
Anal. Calcd. f or C3oH39Nf,03' 3HC1 : C, 59.99 ; H, 5.37; N, 
18.66. Found: C, 59.79; 5.34; N, 18.51. 
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Preparation 376 




N 



(CH302S)> 




To 3 -aminobenzyl alcohol ( 3.00 g, 24.4 mmol) in 
dichloromethane ( 55 mL) was added t riethylamine (17 mL, 
5 122 mmol) and 4 -dimethylaminopyridine (cat, 50 mg) and 
the mixture cooled to O'^'C under a nitrogen atmosphere. 
Then methanesul f ony 1 chloride (9.4 mL, 122 mmol) was added 
dropwise via syringe and the resulting mixture stirred 



10 2 h while warming to ambient temperature. The mixture 
was concentrated in \/a.cuo and the residue taken up in 
dimethylf ormamide (100 mL) and solid potassium carbonate 
(20 g, 146 mmol) added along with 4-ni t ro-imidazole (2.75 
g, 24,3 mmol) , This mixture stirred at ambient 

15 temperature 

for 90 h after which the mixture was concentrated and the 
residue taken up in water and the product extracted with 
ethyl acetate. The combined extracts were washed with 
water and dried over sodium sulfate. Concentration left 

20 a semi-solid which was tritruated in chloroform and 

filtered to yield the desired bis -sul f onamide (3.5 g, 
38%)as a white solid. ESMS : (M+1)^ 375.2. '^H NMR (300 
MHz, DMSO-dJ 5 8.51 (d, J = 1.13 Hz, IH), 8.02 (d, J = 
1.13 Hz, IH), 7.65-7.45 (m, 4H) , 5.36 (s, 2H) 3.54 (s, 

25 6H) . 



for 
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Preparation 377 




CH3O2S 



To a solution of Preparation 376 (0.75 g, 2.0 mmoi) in 
ethanol (3 mL) and tetrahydrof uran (3 mL) was added sodium 
hydroxide (10 mL of 2 N aqueous solution) and the mixture 
stirred at ambient temperature until hydrolysis was 
complete. The aqueous mixture was acidified to pH 3.5 
with aqueous hydrochloric acid and the organics extracted 
with ethyl acetate. Concentration left a residue which 
was 

purified by flash chromatography (silica gel , chloroform/ 
methanol) which afforded 0.41 g (69 %) of pure product as 
a yellow solid. ESMS : (M+1)^ 297.4; NMR (300 Mhlz , 

DMSO-de) 5 9.81 (s, IH), 8.47 (d, J = 1,51 Hz, IH), 7.98 
(d, J = 1.51 Hz, IH) , 7,40-7,30(m, IH) , 7.20-7.00 (m, 
3H) , 5.31 (s, 2H) , 3.00 (s, 3H). Anal. Calcd, for 
CiiHi:>N404S : 

C, 44.59; H, 4.08; 18.91. Found: C, 44.12; H, 4,28; 

N, 18.90. 



20 




SO,CH3 
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The product of Preparation 377 (0.55 g, 1.85 mmol) was 
added to a mixture of 10% palladium/carbon (0.40 g) and 
palladium/black (0.15 g) in tet rahydrof uran (50 mL) and 
the mixture shaken under hydrogen (40 psi) in a Parr 
5 apparatus. After the reduction was complete, the 

reaction mixture was filtered through celite and the 
filtrate immediately combined with 1,3- 
dicyclohexylcarbodiimide (0.384 g, 

1.86 mmol), 1 -hydroxybenzotriazole mono-hydrate (0.251 g, 
10 1.86 mmol), the product of Preparation 1 j , (0.70 g, 
1.85 mmol), and additional tetrahydrof uran (30 mL) . 
After stirring overnight at ambient temperature, the 
mixture was concentrated and the resulting residue 
slurried in ethyl acetate and filtered. The filtrate was 
15 concentrated and 

the residue purified by flash chromatography (silica gel, 
chlorof orm/methanol ) which provided 0.66 g (57 %) of the 
desired product as a white solid. ESMS : (M+1)' 627.4, 
628,5. 'H NMR was consistent with product. 



To a solution of the compound from Preparation 379(0.60 
g, 0.96 mmol) stirring in dichloromethane (25 mL) at room 
25 temperature was added tri f luoroacet ic acid (5 mL) . After 
stirring for 2 h, the reaction mixture was concentrated 
and the residue treated with excess aqueous sodium 



20 



Example 211 
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bicarbonate. The mixture was extracted with ethyl 
acetate and the coxnbined extracts were dried over sodium 
sulfate and concentrated. The residue was purified by 
flash 

5 chromatography (silica gel, chlorof orm/methanol ) to give 
0.25 g of the desired pure product as a white solid. 
ESMS: (M+1)" 527.2, 528.3. NMR was consistent with 

product . 

Anal. Calcd. for C26H34NGO4S: C, 59.30; H, 5.51; N, 15.96. 
10 Found: 59.13; H, 6.65; N, 15.66. 



Preparation 380 




The product of Preparation 377 (0.60 g, 2.03 mmol) was 
15 added to a mixture of 10% palladium/ carbon (0.50 g) and 
palladium/black (0.10 g) in tet rahydrof uran (40 mL) and 
the mixture shaken under hydrogen (39 psi) in a Parr 
apparatus. After the reduction was complete, the 
reaction mixture was filtered through celite and the 
20 filtrate immediately combined with 1,3- 
dicyclohexylcarbodiimide (0.418 g, 

2~.~0"3~ rnmbr)7~l^Kydroxyb~enzo"tr^^ — 
2.03 mmol), the product of Preparation Id, (0.77 g, 
2.03 mmol), and additional tet rahydrof uran (40 mL) . 
25 After stirring overnight at ambient temperature, the 
mixture was concentrated and the resulting residue 
slurried in ethyl acetate and filtered. The filtrate was 
concentrated and the residue purified by flash 
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chromatography (silica gel, chloro f orm/methanol ) which 
provided 0.28 g (22 %) of the desired product as a light 
tan solid. NMR was consistent with product. 

5 Example 212 




To a solution of the compound from Preparation 380 (0.28 
g, 0.44 mmol) stirring in dichloromethane (10 mL) at room 
temperature was added t rif luoroacet ic acid (2.5 mL) . 

10 After stirring for 2.5 h, the reaction mixture was 

concentrated and the residue treated with excess aqueous 
sodium bicarbonate. The mixture was extracted with ethyl 
acetate and the combined extracts were dried over sodium 
sulfate and concentrated. The residue was purified by 

15 flash 

chromatography (silica gel, chlorof orm/methanol ) to give 
45 mg of the desired product as an off white solid, 
ESMS: (M+1)" 529.2. NMR was consistent with product. 

Anal. Calcd. f or C35.H32N6O5S . 2H2O : C, 53,18; H, 6.43; 
20 N, 14.88. Found: C, 53.40; H, 6.30; N, 13.53. 
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Preparation 381 



OH 




N 



5 



10 



To a solution of 3 -isochromanone (3.00 g, 20.0 mmoi) in 
ethanol (40 mL) was added dimethyl amine (40 % aqueous, 
3.0 mL, 24 mmol) and the mixture stirred for 72 hours at 
ambient temperature. The mixture was then concentrated 
and the residue purified by flash chromatography (silica 
gel, chlorof orm/methanol ) to yield 3.16 g (81 %) of the 
desired product as an oil. ESMS : (M+l)' 194.3. NMR 
(DMSO-ds) 5 7.40-7.34 (m, IH) , 7.25-7.13 (m, 2H) , 7.09- 
7.03 (m, 2H) , 5.04 (t, J = 5.3 Hz, IH) , 4.44 (d, J = 5.3 
Hz, 2H) , 3.72 (s, 2H) , 3.02 (s, 3H) , 2,85 (s, 3H). 



To the compound from Preparation 381 (2.00 g, 10.4 mmol) 
was dissolved in dichloromethane (40 mL) followed by the 
addition of t riethylamine (1.74 mL, 12.5 mmol). Then 
methane sulf onylchloride (0.96 mL, 12.5 mmol) was added 
dropwise via syringe and the resulting mixture stirred 



Preparation 382 



P 
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for 2.5 h at ambient temperature. The mixture was then 
concentrated and the residue combined with potassium 
carbonate (2.85 g, 20.6 mmol) and 4 -ni troimidazole (1.17 
g, 10.4 mmol) in dimethyl formamide (50 mL) and this 
5 mixture stirred overnight at ambient temperature. The 

mixture was concentrated and combined with water followed 
by extraction with ethyl acetate. Concentration of the 
combined extracts left crude product which was purified 
by flash chromatography (silica gel, chlorof orm/methanol ) 

10 to give 0.88 g of the desired product as a light solid. 
ESMS: (M-hl)' 289.1. "^H NMR (300 MHz, DMSO-dt) 5 8,32 
(s, IH) , 7:88 (s, IH) , 7.30-7.05 (m, 4H) , 5.27 (s, 2H) , 
3.85 (s, 2H), 3.06 (s, 3H) , 2.82 (s, 3H) . Anal, Calcd. 
for Ci,Hi,;N4O3'0 . 05CHC13 : C, 57.35; H, 5.50; N, 19.04. 

15 Found: 

C, 57.10; h/5.53; N, 18,80. 
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Preparation 383 




The product of Preparation 382 (0.75 g, 2.6 rranol) was 
added to a mixture of 10% palladium/carbon (0.60 g) and 
5 palladium/black (0.15 g) in tetrahydrof uran (40 ruL) and 
the mixture shaken under hydrogen (37 psi) in a Parr 
apparatus . 

After the reduction was complete, the reaction mixture 
was filtered through celite and the filtrate immediately 

10 combined with 1 , 3 -dicyclohexylcarbodiimide (0.537 g, 2.6 
mmol) , 1-hydroxybenzotriazole mono-hydrate (0.351 g, 2.6 
mmol), and the product of Preparation 1 j , (0.983 g, 2.6 
mmol) . After stirring overnight at ambient temperature, 
the mixture was concentrated and the resulting residue 

15 slurried in ethyl acetate and filtered. The filtrate was 
concentrated and the residue purified by flash 
chromatography (silica gel, chlorof orm/methanol ) which 
provided 0 . 87 g (84 %) of product as a tan foam. 
E-SMS-:- - -{-M+-1-) " -6 1-9- ; 7-,- ^-6 2-0^ 8^ -NMR-^ was- cons-i-s ten t- wit h- 

2 0 product. 
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Example 213 




N 



To a solution of the compound from Preparation 383 (0.80 
g, 1.3 mmol) stirring in dichloromethane (15 mL) at room 
5 temperature was added t ri f luoroacet ic acid (3 mL) . After 
stirring for 1 h, the reaction mixture was concentrated 
and the residue treated with excess aqueous sodium 
bicarbonate. The mixture was extracted with ethyl 
acetate and the combined extracts were dried over sodium 
10 sulfate and concentrated. The residue was purified by 
flash chromatography (silica gel, 

dichloromethane/methanol ) to give 0.14 g of the desired 
product as a white solid. 

ESMS: (M+l)^ 519.3, 520.4. NMR was consistent with 

15 product. Anal. Calcd. for C-j9H38N603 * 0 . 2CHCI3 : C, 65.48; 

H, 7.23; M, 15.69. Found: C, 65.06; H, 7.29; N, 15.62. 



20 To a solution of 5 - f iouro-2 -methy Ibenzoic acid (9.00 g, 
58.4 mmol) in methanol (200 mL) was added tosic acid 
mono^hydrate (cat. 0.50 g) and the mixture heated 
overnight at reflux. The mixture was then concentraced 
and the residue purified by flash chromatography (silica 



Preparation 384 
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gel, chloroform/ methanol) to yield 5.80 g of the desired 
ester as an oil . 

ESMS: (M+1)' 167,9; NMR (300 MHz, DMSO-do) 6 7.56 (dd, 

J = 9.4 and 2,6 Hz, IH) , 7.40-7.33 (m, 2H) , 3.83 (s, 3H) , 
2 .48 (s, 3H) . 



The product from Preparation 384 {5.30 g, 31.5 mmol) was 
dissolved in carbontet rachloride (75 mL) and N- 
bromosuccin- 

imide (5.60 g, 31.5 mmol) and 2 , 2 ' -azabisisobuy t roni t ri ie 
(cat. 70 mg) were added. This mixture was heated at 
reflux for 4 h after which the mixture was -cooled and 
filtered. The filtrate was concentrated and added 
together with potassium carbonate (5.00 g, 36.2 mmol) and 
4-nitroimidazole (3.56 g, 31.5 mmol) in dimethylf ormamide 
(50 mL) . After stirring for overnight at ambient 
temperature, the mixture was concentrated, water added, 

-and- ext.rac.ted_wi.th._ethyl._„ac.e.t,at:e_. The _coi]nJDined _ extracts 

were concentrated and the resulting residue purified by 
flash chromatography ( chlorof orm/methanol) to give 6.25 ri 
of product as a . , 

white solid. ESMS: (M+1)^ 280.1. "'H NMR (300 MHz, DMSO- 
de) 5 8.36 (d, J = 1.51 Hz, IH) , 7.90 (d, J =1.51 Hz, 
IH) , 7.73 (dd, J = 9,42 and 2.64 Hz, IH) , 7.57-7.45 (m, 
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10 



15 



20 



IH), 7,35-7.25 (m, IH), 5.60 (s. 2H) , 3.87 (s, 3H). Anal, 
Calcd. for C12H10N3O4F: C, 51.62; H, 3.61;-N, 15.05. 
Found: C, 52.19; H, 3.75; N, 14.87. 



To a solution of Preparation ' 385 (3.25 g, 11.6 nunol) in 
ethanol (5 mL) and tetrahydrof uran (5 mL) was added 
sodium hydroxide (25 mL of 2 N aqueous solution) and the 
mixture stirred at ambient temperature until hydrolysis 
was complete. The aqueous mixture was acidified to pH 
2.5 

with aqueous hydrochloric acid and the organics extracted 
with ethyl acetate. Concentration left the crude acid as 
a solid. The acid (2.30 g, 8.7 mmol) was combined with 
1 . 3 -dicyclo-hexylcarbodiimide (1.79 g, 8.7 mmol), 
1-hydroxybenzotriazole mono-hydrate (1.17 g, 8.7 mmol), 
and dimethylamine (40 % aqueous, 2.00 mL, 40.0 mmol) in 
tetrahydrof uran (60 mL) and the mixture stirred overnight 
at ambient temperature. The mixture was concentrated and 
the resulting residue slurried in ethyl acetate and 
filtered. The filtrate was concentrated and the residue 
purified by flash chromatography (silica gel, 
chlorof orm/methanol ) which provided for recovery of the 
desired amide, 1.85 g. 

ESMS: (M+D* 293.1. NMR (300 MHz, DMSO-dt) 5 8.32 (d, J 

= 1.51 Hz, IH) , 7.84 (d, J - 1.51 Hz, IH) , 7.55-7.45 (m. 



Preparation 386 
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IH), 7.35-7.20 (m, 2H) , 5.21 (s, 2H) , 2.96 {s, 3H) , 2.65 
(s, - 3H) . 



Preparation 3 86A 




5 o 

The product of Preparation 386 (0.60 g, 2.0 mmol) was 
added to a mixture of 10% palladium/carbon (0.50 g) and 
palladium/black (0.10 g) in t etrahydrof uran (100 luL) and 
the mixture shaken under hydrogen (38 psi) in a Parr 

10 apparatus. After the reduction was complete, the 

reaction mixture was filtered through celite and the 
filtrate immediately combined with 1,3- 
dicyclohexylcarbodiimide (0.422 g, 2.0 mmol), 1- 
hydroxybenzotriazole mono-hydrate (0.277 g, 2.0 mmol), 

15 and the product of Preparation 1 j , (0.775 g, 2.0 mmol). 
After stirring 72 h at ambient temperature, the mixture 
was concentrated and the resulting residue slurried in 
ethyl acetate and filtered. The filtrate was 
concentrated and the residue purified by flash 

20 chromatography (silica gel, chlorof orm/methanol ) which 

provided "(5".T8^ C62: "%")^'oT"~ p^oduct^: ESMS-: — (-M-t--l-)--6^-3— 5- 

NMR was consistent v;ith product. 
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Example 214 




o 



To a solution of the compound from Preparation 386A (0,65 
g, 1.0 mmol) stirring in dichloromethane (20 mL) at room 
5 temperature was added t r i f luoroacet ic acid (4 mL) . After 
stirring for 2 h, the reaction mixture was concentrated 
and the residue treated with excess aqueous sodium 
bicarbonate. The mixture was extracted with ethyl 
acetate and the combined extracts were dried over sodivim 
10 sulfate and concentrated. The residue was purified by 
flash chromatography (silica gel, 

dichloromethane/methanol ) to give 0.05 g of the desired 
product, ESMS: (M+1)" 523.4, 524.5. 'h NMR was 
consistent with product. Anal. Calcd. 
15 for C28H3sN6O3F,0.4CHCl3: C, 63.86; H, 6.70; N, 15,93. 
Found: C, 64.28; H, 6.96; N, 15.54. 

Preparation 387 

P' 
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Potassium carbonate (6,90 g, 50 mmol) was combined with 
4-nitroimidazole (5.55 g, 50 mmol) and 2 -cyanobenzyl 
bromide (9,80g, 50 mmol) in dimethyl formamide (100 mL) 
and the mixture stirred overnight at ambient temperature. 
5 The mixture was then concentrated and the residue taken 
up in water and extracted with ethyl acetate. The 
combined extracts were dried over sodium sulfate and 
concentrated leaving a tan solid which was purified by 
flash chromatography (silica gel, chlorof orm/methanol ) to 
10 give 9.76 g (85 %) of product. ESMS : (M+1)' 229.3. 
NMR 

(300 MHz, DMSO-ds) 5 8.42 (d, J = 1.51 Hz, IH) , 7.95 (d, 
J = 1.51 Hz, IH), 7.92 (dd, J = 7.91 Hz, 1.13 Hz, IH) , 
7.77-7.69 (m, , IH) , 7.60-7.52 (m, IH) , 7,31 (d, J = 
15 7.91 Hz, IH) , 5,57 (s, 2H) . Anal. Calcd. for CnHgN402 : 
C, 57.89; H, 3.53; N, 24.55. Found: C, 57.65; H, 3.53; 
-N, 24.33. 

Preparation 388 



20 




The compound of Preparation 387 (2.50 g, 11 mmol) was 

^^g:g<^_y^d in tet rahydr of uran (40 mL) and borane added 

(1.0 M in tetrahydrof uran, 15 mL, 15 mmol) and the 

mixture stirred overnight at ambient temperature. The 
25 reaction was then quenched by the slow addition of 

methanol. After hydrogen evolution had ceased, the 

mixture was concentrated and the residue purified by 
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flash chromatography (silica gel, chlorof orm/methanol ) . 
Recovered 0.61 g (17%) of the desired amine as a light 
oil . 

ESMS: (M+1)" 233.1. 'h ^JMR (300 MHz, DMSO-de) 5 8.42 
5 (d, J = 1.13 Hz, IH) , 7.96 (d, J = 1,13 Hz, IH) , 7,43 (d, 
J = 7.16 Hz, IH) , 7.38-7,15 (m, , 2H) , 7.09 (d, J = 7.16 
Hz, IH) , 5.42 (s, 2H), 3.81 (s,2H), 3.30 (bs, 2H) . 



Preparation 389 




The amine from Preparation 388 (0.90 g, 3.88 mmol) was 
dissolved in tetrahydrof uran (40 mL) and methyl 
isocyanate 

(0.50 mL, 8.5 mmol) was added dropwise via syringe and 
15 the mixture stirred overnight at ambient temperature. 

The resulting precipitate was filtered and dried which 
netted 0.89 g, (79%) of the desired urea. ESMS: (M+1)* 
290.2. ^H NMR (300 MHz, DMSO-de) 5 8.35 

(d, J = 1.51 Hz, IH) , 7,92 (d, J = 1.51 Hz, IH), 7.37- 
20 7.20 (m, , 3H), 7.12 (d, J = 7.54 Hz, IH) , 6.45-6.35 (m, 
IH) , 

5.90-5.78 (m, IH) , 5.39 (s, 2H) , 4.28 (d, J = 6.03 Hz, 
2H) , 

2.56 (d, J = 4.90 Hz, 3H) . Anal. Calcd. for C13H1SN5O3: 
25 C, 53.97; H, 5.23; N, 24.21. Found: C, 53.71; H, 5.14; 
N, 24.10. 
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Preparation 390 




O 



The product of Preparation 389 (0.50 g, 1.73 mmoi) was 
added to a mixture of 10% palladium/carbon (0.40 g) and 
5 palladium/black (0.10 g) in tet rahydrof uran (80 mL) and 
the mixture shaken under hydrogen (39 psi) in a Parr 
apparatus. After 6 h, the reaction mixture was filtered 
through celite to remove catalyst and undissolved 
starting material (0.15 g, poor solubility). The 

10 filtrate was immediately combined with 1,3- 

dicyclohexylcarbodiimide (0.356 g, 1.73 mmol), 
l-hydroxybenzotriazole mono-hydrate (0.233 g, 1.73 mmol), 
and the product of Preparation Id, (0.657 g, 1.73 mmol). 
After stirring for 72 h at ambient temperature, the 

15 mixture was concentrated and the resulting residue 

slurried in ethyl acetate and filtered. The filtrate was 
concentrated and the residue purified by flash 
chromatography (silica gel, chlorof orm/methanol ) which 
provided 0.25 g of product. 

2 0 ESMS^ " { M-T 1 "5 2 2 7 5T ~^'H"IsfMR ~ was^"om"i"s"t~eh^ 
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Example 215 




O 



To a solution of the compound from Preparation 390 (0.24 
g, 0.34 mmol) stirring in dichloromethane (10 mL) at room 
5 temperature was added tri f luoroacet ic acid (1,5 mL) . 
After stirring for 2 h, the reaction mixture was 
concentrated and the residue treated with excess aqueous 
sodium bicarbonate. The mixture was extracted with ethyl, 
acetate. The extracts were concentrated and the residue 
10 purified by flash chromatography (silica gel, 
chlorof orm/methanol ) to give 

0.065 g of product as a white solid. ESMS : (M+1)' 522.3, 
523.5. NMR was consistent with product. 
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To a solution of 2 -aminobenzy lamine , 3.0 g (24.6 irunol) in 
50 mil of methanol and 15 mL of water at O'^C was added 2.1 
g of sodium bicarbonate. The resulting slurry was 
stirred for 10 min . then 3 . 9 g of the product of 
5 Preparation 306 was added. The reaction mixture was 
stirred overnight while slowly warming to ambient 
temperature and was then concentrated to dryness. The 
resulting residue was absorbed onto a silica pad and was 
chromatographed using 80% ethyl acetat e/hexanes as eluant 
10 to yield 2,66 g (50%) of the desired product as an orange 
solid. 'H-NMR is consistent with structure; MS (ion 
spray) 219-.2 (M+1) ; Anal. Calc'd for CioH^oN^Os: C, 55.04; 
H, 4.62; N, 25.67, Found: C, 55.31; H, 4.72; N, 25.76. 



15 Preparation 392 




o=S=o 



To a solution of the product of Preparation 391, 2.5 g 
(11.5 mmol) and t riethy lamine , 4 mL (28.8 mmol) in 200 mL 
of dichloromethane at 0'"C was added 2.25 mL (28.8 mmol) of 

me t han-e s ul-f o ny L "c h lo r rde ^ The --r e s u-l-t-i-ng— s-lu r ry- was 

stirred overnight, slowly warming to ambient temperature 
and was then concentrated to dryness. The residue was 
slurried in water and filtered, then slurried in 
chloroform, filtered and dried under vacuum to yield 3.1 
g (72%) of the desired product as a white solid. 'H-NMR 
is consistent with structure; MS (ion spray) 375.2 (M-f-1); 



BNSCOCID: <WO 9908699A1 



SUBSTITUTE SHEET (RULE 26) 



wo 99/08699 



PCT/US98/17229 



515 

Anal. Calc'd for Ci^HwiN^Ot^S:, : C, 38.50; H, 2.11; W, 14.96. 
Found: C, 38.45; H, 3.66; N, 14.74. 



To a slurry of the prodcut of Preparation 392, 1.7 g (4.6 
mmol) in 60 iriL of absolute ethanol and 60 mL of 
tetrahydrof uran was added 23 mL (23 mmol) of IN sodium 
hydroxide. The resulting solution was stirred 90 min 

10 then was concentrated to dryness. The residue was 

partitioned between ethyl acetate and water and acidified 
to pH = 3 with IN HCl . The mixture was extracted with 
ethyl acetate. The combined organics were washed with 
brine, dried over sodium sulfate, filtered and 

15 concentrated to dryness. The residue was chromatographed 
on silica gel using a gradient of 3-10% 

methanol/chlorof orm as eluant to yield 0.7 g (51%) of the 
desired product as a yellow solid. ^H-NMR is consistent 
with structure; MS (ion spray) 297.4 (M+l); Anal. Calc'd 



20 for CiiHi,N,0.iS: C, 44.59; H, 4.08; N, 18.91. Found: C, 
44.38; H, 4.23; N, 18,65. 



Preparation 393 



N 




O 
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Preparation 394 




A solution of the product of Preparation 393, 0.59 g (2.0 
mmol) in 40 mL of tet rahydrof uran was added to a slurry 
5 of 10% palladium on carbon (1.0 g) in 40 mL of 

tetrahydrof uran . The mixture was hydrogenated at 40 psi 
for 40 min, then filtered through celite. To this 
solution was added 0.76 g (2.0 mmol) of the product of 
Preparation Id, 0.3 g (2.2 mmol) of 1- 

10 hydroxybenzotriazole and 0.46 g (2.2 mmol) of 

dicylohexylcarbodiimide . The reaction mixture was 
stirred overnight at ambient temperature and was then 
concentrated to dryness. The residue was partitioned 
between ethyl acetate and water and was then extracted 

15 with ethyl acetate. The combined organics were washed 
with brine, dried over sodium sulfate, filtered and 
concentrated to dryness. The residue was chromatographed 
on silica gel using a gradient of 3-10% 

methanol /chloroform to yield 0.45 g (36%) of the desired 

-2-0 produc t- -a s- a— t-an—f-oam-. — Ih -NMR- i-s— con si s.t en t__wir h 

structure; MS (ion spray) 629.3 (M+l) . 
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Example 216 




2HCI 



To a solution of the product of Preparation 3 94, 0.35 g 
(0.56 mmol) in 12 mL of dichloromethane was added 4 mL of 
5 trif luoroacetic acid. The resulting mixture was stirred 
for 1 h, then was concentrated to dryness. The residue 
was partitioned between ethyl acetate and saturated 
sodium bicarbonate and was then extracted with ethyl 
acetate. The combined organics were washed with brine, 

10 dried over sodium sulfate, filtered and concentrated to 
dryness. To a solution of the residue in chloroform was 
added HCl-saturated ether. The slurry was concentrated 
to dryness to yield 0.34 g (100%) of the desired product 
as a tan solid. ^H-NMR is consistent with structure; MS 

15 (ion spray) 529.2 (M+1); Anal. Calc'd for 

C25H32N605S'2 .3HC1 : C, 49.03 ; H, 5.64; N, 13.72. Found: C, 
48.94; H, 5.62; N, 13.39. 



Preparation 395 




To a solution of 4 -ni troimidazole (12.76g, 112.8 mmol) in 
anhydrous dimethyl formamide (3 50 mL) was added sodium 
hydride {4.96 g, 124.1 mmol, 60% in mineral oil), 
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followed by ethyl bromoacetate dropwise over a period of 
five minutes, and the reaction v/as stirred at room 
temperature overnight. The solution was concentrated 
and the residue was dissolved in a solution of 20% 
5 isopropanol in chloroform, washed with IN HCl, dried over 
magnesium sulfate, and concentrated to give 35.0 g crude* 
product as an orange solid. These solids were treated 
with anhydrous diethyl ether (100 mL) , sonicated, heated 
on a steam bath, and cooled in a O^C refrigerator 

10 overnight. The mixture was filtered and the solids 

washed with ice cold diethyl ether, then dried to give 
16.56 g of the title compound as a white solid, 74% 
yield: 'h NMR (d'-DMSO, 5): 1.19 (t, J = 6.1 Hz, 3H), 4.15 
(q, J = 6.1 Hz, 2H) , 5.02 (s, 2H) , 7.80 (s, IH) , 8.32 (s, 

15 IH) ; MS (ion spray) 200 (M' +1) . 



Preparation 3 96 




To a mixture of 4.0 g 10% palladium on carbon in 100 mL 
20 tetrahydrof uran was added the product of Preparation 395 
(9.96 g, 50.0 mmol). The mixture was subjected to 60 psi 

hydrogen _.on^ _a Par_r_ apparatus f or 2_ h^ _then filtered 

through celite to remove the catalyst. The filtrate was 
concentrated and the resulting oil was dissolved in 
25 anhydrous dimethyl formamide (10 mL) . This solution was 
added to a solution of the product of Preparation Id from 
Examples Part 2A (20.92 g, 55.0 mmol) and 1- 
hydroxybenzotriazole (8.42, 55.0 mmol) in anhydrous 
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dimethyl formamide (150 mL) which had been cooled to -13°C 
in an ice/acetone bath. Dicyclohexyl carbodi imide (11.35 

55.0 mmol) was then added, and the stirred solution^ 
was allowed to warm to room temperature overnight . The 
5 solvent was removed, ethyl acetate was added, and the 
insoluble dicyclohexyl urea was removed by filtration. 
The filtrate was washed with IN HCl, saturated aqueous 
sodium bicarbonate solution, brine, dried over magnesium 
sulfate, and concentrated. Purification by flash 

10 chromotography on silica gel (eluting with 5% 
methanol/dichloromethane) gave 5.39 g of the title 
compound as a tan solid, 31% yield: NMR (d"-DMSO, 5): 

1.17 (t, J = 6.1 Hz, 3H) , 1.25 (m, l5H) , 3.55 (q, J = 3.7 
Hz, IH) , 3.65 (m, IH) , 4.08 (q, J = 3.7 Hz, 2H), 4,40 (s, 

15 2H) , 4.56 (brs, IH) , 4.84 (s, 2H) , 7.15 (s, IH) , 7.22 (m, 
6H) , 7.38 (s, IH) , 7.42 (m, IH) , 10.10 (brs, IH) : MS (ion 
spray) 532 (M^ +1) . 



To a solution of the product of Preparation 396 (7.17 g, 
13.49 mmol) in dioxane (100 mL) was added a solution of 
lithium hydroxide (623 mg, 14.84 mmol) in water (50 mL) . 
After Ih, more lithium hydroxide (60 mg, 1.42 mmol) was 
25 added. After 30 min, the reaction was quenched with IN 

HCl and concentrated. The resulting oil was dissolved in 
a 20% isopropanol/chlorof orrn solution, washed with IN 



Preparation 3 96A 
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HCl, water, dried over magnesium sulfate, and 
concentrated to give 6.12 g o£ the title compound as a 
golden yellow solid, 90% yield: 'h NMR (d*'-DMSO, 5): 1.32 
(m, 15H), 3.62 (m, IH), 3.73 (m, IH) , 4.48 (s, 2H) , 4.62 
5 (brs, IH) , 4.85 (s, 2H) , 7.19 (s, IH), 7.30 (m, 6H) , 7.51 
(m, IH) , 7.59 (s, IH) , 10.24 (brs, IH) : MS (ion spray) 
504 (M' +1) . 

10 Preparation 3 97 




o 



To a solution of L-proline (5.38 g, 25.0 mmol) in 
anhydrous tet rahydrof uran (75 mL) was added carbonyl 
diimidazole (4.05 g 25.0 mmol), and the solution stirred 

15 at room temperature. After 30 minutes, benzylamine (2.73 
mL, 25.0 mmol) was added dropwise, and the reaction 
stirred at room temperature overnight. The solvent was 
removed and the residue dissolved dichloromethane , washed 
with IN HCl , saturated aqueous sodium bicarbonate 

20 solution, brine, dried over magnesium sulfate, and 
concentrated to give 6.29 g of a white solid. This 
solid dissolved in diethyl ether saturated with dry HCl(g) 
(35 mL, '^3N in HCl) and stirred vigorously at room 
— _temperature for 2 h. The volatiles were removed and the 

25 residue dissolved in 20% isopropanol /chloroform, washed 
with saturated aqueous sodium bicarbonate solution, dried 
over magnesivim sulfate, and concentrated to give 2.7 g 
of the title compound as a yellow oil, 64% yield: ^H NMR 
(d'-DMSO, 5): 1.55 (m, IH) , 1.62 (m, IH) , 1.90' (m, IH) , 

30 2.75 (m, 2H) , 3.00 (brs, IH), 3.23 (brs, IH) , 3.48 (m. 
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IH) , 4,20 (d, J = 5.4 Hz, 2H), 7.17 {m, 3H) , 7.22 (t, J = 

5.0 Hz, 2H) , 8.34 (s, IH) ; MS ( ion spray) 205 (M* +1), 



Preparation 398 




To a O^C solution of the product of Preparation 396A 
(1.01 g, 2.0 inmol) in anhydrous t et rahydrof uran (10 mL) 
was added the product of Preparation 3 97 (409 mg, 2.0 
mmol), 1-hydroxybenzotriazole (322 mg, 2,1 mmol), and 

10 dicyclohexyl carbodiimide (433 mg, 2.1 mmol). The 
stirred reaction was allowed to warm to room temperature 
overnight. The insoluble dicyclohexyl urea was removed 
by filtration, and the filtrate was concentrated. The 
■resulting foam was dissolved in ethyl acetate, washed 

15 with IN HCl, saturated aqueous sodium bicarbonate 
solution, brine, dried over magnesium sulfate, and 
concentrated. Purification by flash chromotography on 
silica gel (eluting with 4-7% methanol /dichloromethane ) 
gave 636 mg of the title compound as a faintly yellow 

20 solid, 46% yield: ^H NMR (d^'-DMSO, 5): 1.32 (m, 15H) , 1.93 
(m, 4H) , 2.07 (m, IH) , 3.50 (m, IH) , 3.64 (m, IH), 3,72 
(m, IH) , 4.28 (d, J = 6.3 Hz, 2H) , 4.34 (m, 2H) , 4.47 (s, 
2H) , 4.63 (brs, IH) , 4.93 (s, 2H) , 7.21 (d, J = 12.5 Hz, 
2H) , 7.30 (m, lOH), 7.45 (s, IH), 8.38 (m, IH) , 10.16 

25 (brs, IH) : MS(ion spray) 690 (M' +1). Anal. (C3iMAiNiOi) : 
H,W;C: calcd 62.68, found 62.13. 
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10 



15 



20 




Example 217 
O 





CI 



N 



N 

o ^ 



r 

O 

To a solution of the product of Preparation 398 (627 mg, 
0,91 mmol) was added acetic acid saturated with HCl{gj (20 
mL, in HCl ) and the solution stirred vigorously at 

room temperature for 2h. The solution was concentrated , 
toluene was added and the mixture concentrated to assist 
in removal of acetic acid. The resulting white solid was 
treated with diethyl ether, sonicated, and 700 mg yellow 
solid was isolated by filtration. The solid was dried 
overnight to give 626 mg of the title compound as a 
yellow powder, 100% yield: NMR (d'^-DMSO, 5): consistent 
with structure; MS(ion spray) 590 (M' +1 of free base) ; 
Anal. (C31H44N7O7CI) : C,H; N: calcd. 14.81, found 13.83. 




To a solution of L-proline (5.38 g, 25.0 mmol) in 
anhydrous tetrahydrof uran (75 mL) was added carbonyl 
diimidazole (4.05 g 25.0 mmol), and the solution stirred 
at room temperature. After 30.min, aniline (2.28 mL, 
25.0 mmol) was added dropwise, and the reaction stirred 
at room temperature overnight . The solvent was removed 
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and the residue dissolved in dichloromethane , washed with 
IN HCl , saturated aqueous sodium bicarbonate solution, 
brine, dried over magnesium sulfate, and concentrated to 
give 6.30 g of a white solid. The solid was dissolved in 
5 dichl oromethane (50 mL) and treated with trif luoroacetic 
acid (15 mL) . The solution was stirred vigorously at 
room temperature for Ih. The volatiles were removed and 
the residue dissolved in dichloromethane , washed with 
saturated aqueous sodium bicarbonate solution, dried over 
10 magnesium sulfate, and concentrated to give 1.52 g of 
the title compound as a white solid, 39% yield: NMR 
(d'^-DMSO, 5): consistent with structure; MS ( ion spray) 191 
(M* +1) . 

15 Preparation 400 




To a solution of the product of Preparation 396A (504 mg, 
1.00 mmol) in anhydrous t et rahydrof uran (20 mL) was added 
the product of Preparation 399 (173mg, 0.91 mmol), PyBOP® 

20 (473mg, 0.91 mmol), and diisopropylethyl amine (0.48 mL, 
2.73 mmol) . The reaction was stirred at room temperature 
overnight. The solution was concentrated and the 
resulting residue was dissolved in ethyl acetate, v/ashed 
with IN HCl, saturated aqueous sodium bicarbonate 

25 solution, brine, dried over magnesium sulfate*, and 

reconcentrated . Purification by flash chromotography on 



BNSOOCID: <WO 9908699A1 J_> 



SUBSTITUTE SHEET (RULE 26) 



wo 99/08699 



PCT/US98/17229 



524 



10 



15 



silica gel (eluting with 4-7% methanol/dichloromethane) 
gave 244 mg of the title compound as an orange solid, 40% 
yield: NMR (d^-DMSO, 5): consistent with structure; 
MS(ion spray) 676 (M^ +1); Anal. (C35H45N7O7 ) : C,H,N. 



To the product of Preparation 400 (234 mg, 0.35 mmol) was 
added acetic acid saturated with HCl(g) (10 mL, ^3N in 
HCl) and the solution stirred vigorously at room 
temperature for Ih. The solution was concentrated, 
toluene was added and the mixture concentrated to assist 
in removal of acetic acid. The residue was then treated 
with diethyl ether, sonicated, and 235 mg a light tan 
solid was isolated by filtration. The solid was dried 
to give 230 mg of the title compound, 100% yield: NMR 
(d^'-DMSO, 5): consistent v/ith structure; MS(ion spray) 576 
(M' +1 of free base); Anal. (C70H-J9N7O.SCI2 ) : C,H; N: theory 
T4".Ti ~ f ound~14" 13 ; 



Example 218 
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Preparation 401 




To a solution of L-proline (5.38 g, 25.0 mmol) in 
anhydrous t et rahydrof uran (75 mL) was added carbonyl 
5 diimidazole (4,05 g 25.0 mmol), and the solution stirred 
at room temperature. After 30 minutes, phenethylamine 
(3.14 mL, 25.0 mmol) was added dropwise, and the reaction 
stirred at room temperature overnight. The solvent was 
removed and the residue dissolved in dichloromethane , 

10 washed with IN HCl , saturated aqueous sodium bicarbonate 
solution, brine, dried over magnesium sulfate, and 
concentrated to give 6.77 g of a white solid. The solid 
was dissolved in anhydrous dichloromethane (50 mL) and 
treated with t ri f luoroacet ic acid (15 mL) . The solution" 

15 was stirred vigorously at room temperature for Ih . The 
volatiles were removed and the residue dissolved in 
dichloromethane, washed with saturated aqueous sodium 
bicarbonate solution , dried over magnesium sulfate, and 
concentrated to give 1.08 g of the title compound as a 

20 white solid, 23% yield: NMR (d''-DMSO, 5): consistent 
with structure; MS(ion spray) 219 (M' +1). 
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Preparation 402 




To a solution of the product of Preparation 396A (504 mg , 
1.00 mmol) in anhydrous tet rahydrof uran (20 mL) was added 
5 the product of Preparation 401 (198 mg, 0.91 mmol), 

PyBOP® (473 mg, 0.91 mmol), and diisopropylethyl amine 
(0.48 mL, 2.73 mmol). The reaction was stirred at room 
temperature overnight. The solution was concentrated 
and the resulting orange residue was dissolved in ethyl 

10 acetate, washed with- IN HCl, saturated aqueous sodium 
bicarbonate solution, brine, dried over magnesium 
sulfate, and concentrated. Purification by flash 
chromotography on silica gel (eluting with 4-7% 
methanol/dichloromethane) gave 272 mg of the title 

15 compound as an light orange solid, 42% yield: NMR (d"- 
DMSO, 5): consistent with structure; MS ( ion spray) 704 (M' 
+ 1); Anal. (C37H49N7O7) : C,H,N. 
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Example 219 




CI 



To the product of Preparation 402 (262 mg, 0.37 mmol) was 
added acetic acid saturated with HCl(cj) (15 mL, in 
5 HCl) and the solution stirred vigorously at room 

temperature for Ih. The solution was concentrated, 
toluene was added and the mixture concentrated. The 
residue was then treated with diethyl ether to give 243 
mg of the desired compound, 94% yield: NMR {d'-DMSO, 8): 
10 consistent with structure; MS (ion spray) 603 (M' +1 of 
free base); Anal. (Cr2H4sN70GCl^ ) : C-,H,N. 



Preparation 403 




15 To a solution of the product of Preparation 396A (504 mg, 
1.00 mmol) in t etrahydrof uran (20 mL) was added S-alpha- 
methylbenzylamine (0.14 mL, 0.91 mmol), PyBOP® {473mg, 
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0,91 mmol), and diisopropylethy 1 amine (0.48 mL, 2.73 
mmol) . The reaction was stirred at room temperature 
overnight. The solution was concentrated and the 
resulting orange residue was dissolved in 
5 dichloromethane, washed with IN HCl , saturated aqueous 

sodium bicarbonate solution, brine, dried over magnesium ' 
sulfate, and concentrated. Purification by flash 
chromotography on silica gel (eluting with 5% 
methanol /dichloromethane) gave 232 mg of the title 
10 compound as a white solid, 42% yield: NMR (d'^-DMSO, 5): 
consistent with structure; MS{ion spray) 607 (M' +1); 
Anal. (C32H429N6O6) : H,N; C: theory 63.35, found 62.64. 



Example 220 




To the product of Preparation 403 (222 mg, 0,37 mmol) was 
added acetic acid saturated with HCl(g, (15 mL, '-3N in 
HCl) and the solution stirred vigorously at room 

temperature _f or Ih , The solution was concentrated, 

20 toluene was added and the mixture concentrated. The 

residue was then treated with diethyl ether and sonicated 
to give 218 mg of the title compound as a tan solid, 100% 
yield: NMR (d"-DMSO, 5): consistent with structure; 
MS{ion spray) 607 (M' +1 of free base); Anal. 
25 (C27H36N6O4CI2) : C,H,N. 
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Preparation 404 

O 




5 To a solution of the product of Preparation 396A (504 mg, 
1.00 mmol) in tet rahydrof uran (20 mL) was added S-alpha- 
methylbenzylamine (0.14 mL, 0.91 mmol), PyBOP® 
{ benzotriazol-l-y 1 -oxytripyrrolidinephosphonium 
hexaf luorophosphate) (473 mg, 0.91 mmol), and 

10 diisopropylethyl amine (0.48 mL,2.73 mmol). The reaction 
was stirred at room temperature overnight. The solution 
was concentrated and the resulting orange residue was 
dissolved in dichloromethane , washed with IN HCl , 
saturated aqueous sodium bicarbonate solution, brine, 

15 dried over magnesium sulfate, and reconcent rat ed , 
Purification by flash chromotography on silica gel 
(eluting with 15% methanol/1 :1 diethyl ether : hexane ) gave 
168 mg of the title compound as a white solid, 30% yield: 
NMR (d^-DMSO, 5): consistent with structure; MS (ion 

20 spray) 607 (M* +1) . 
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Example 221 




To the product of Preparation 404 (164 mg, 0.237 mmol) 
was added acetic acid saturated with HCluj) (15 mL, -^SN in 
HCl) and the mixture stirred vigorously at room 
temperature for Ih. The solution was concentrated , 
toluene was added and the mixture concentrated to assist 
in removal of acetic acid . The residue was then treated 
with diethyl ether, sonicated, and 161mg of the title 
compound was isolated by filtration as a yellow solid, 
100% yield: NMR (d'^-DMSO, 5): consistent with structure; 
MS (ion spray) 507 (M' +1 of free base); Anal. 
(C27H36N6O4CI2) : C,H; N: theory 14.06, found 13.15, 
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Preparation 405 




To a solution of the product of Preparation 396A (504 mg, 
1.00 mmol) in tet rahydrof uran (20 mL) was added 1,2,3,4- 
5 tetrahydroisoquinoline (0.13 mL, 0.91 mmol), PyBOP<E) (473 
mg, 0,91 mmol), and diisopropylethy 1 amine (0.48 mL, 2.73 
mmol). The reaction was stirred at room temperature 
overnight. The solution was concentrated and the 
resulting orange residue was dissolved in 

10 dichloromethane, washed with IN HCl , saturated aqueous 
sodium bicarbonate solution, brine, dried over magnesium 
sulfate, and reconcent rated . Purification by flash 
chromotography on silica gel (eluting with 5% 
methanol/dichloromethane) gave 560 mg of the title 

15 compound as a yellow solid, 99% yield: NMR (d^-DMSO, 5): 
consistent with structure; MS (ion spray) 619 (M^ +1). 
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Example 222 




To the product of Preparation 405 (583 mg, 0.94 mmol) was 
added acetic acid saturated with HCl(g> (15 mL, --3N in 
HCl) and the mixture stirred vigorously at room 
temperature for Ih. The solution was concentrated , 
toluene was added and the mixture concentrated to assist 
in removal of acetic acid . The residue was then treated 
with diethyl ether, sonicated, and 573 mg of the title 
compound was isolated by filtration as a yellow solid, 
100% yield: NMR (d^-DMSO, 5): consistent with structured- 
Ion spray MS (M' +1 of free base): 519; Anal. 
(C.7H37Ne04Cl3) : C,N; H: calcd 5.94, found 6.68. 



Preparation 406 
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To a solution of the product of Preparation 396A (504 mg, 
1.00 mmol) in anhydrous t et rahydrof uran (2 0 mL) was added 
indoline (0.10 mL, 0.91 mmol), PyBOP® (473 mg, 0.91 
mmol), and diisopropylethyl amine (0,48 mL, 2.73 mmol). 
5 The reaction was stirred at room temperature overnight. 
The solution was concentrated and the resulting, orange 
residue was dissolved in dichloromethane , washed with IN 
HCl , saturated aqueous sodium bicarbonate solution, 
brine, dried over magnesium sulfate, and reconcent rated , 
10 Purification by flash chromotography on silica gel 

(eluting with 4-7% methanol/dichloromethane ) gave 543mg 
of the title compound as a yellow solid, 99% yield: 'H NMR 
(d^'-DMSO, 5): consistent with structure; MS (ion spray) 605 
(M" +1) . 

15 

Example 223 




To the product of Preparation 406 (534 mg, 0.88 mmol) was 
added acetic acid saturated with HCl(r,) (15 mL, -3N in 
HCl) and the mixture stirred vigorously at room 
temperature for Ih. The solution was concentrated , 
toluene v/as added and the mixture concentrated to assist 
in removal of acetic acid . The residue was then treated 
with diethyl ether, sonicated, and 336 mg of the title 
compound was isolated by filtration as a yellow solid, 
62% yield: NMR (d^-DMSO, 5): consistent with structure; 



20 



25 
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MS{ion spray) 505 (M' +1 of free base); Anal. 
(C27xH3'->l60,iCl3) : C,H,N. 



Preparation 407 




To a solution of D-proline (1.08 g, 5.0 mmol) in 
anhydrous tet rahydrof uran (20 inL) was added carbonyl 
diimidazole (0.81 g, 5.0 mmol), and the solution stirred 
at room temperature. After 30 min, benzylamine (0.55 mL, 

10 5.0 mmol) was added dropwise, and the reaction stirred at 
room temperature overnight. The solvent was removed and 
the residue dissolved in dichloromethane , washed with IN 
HCl , saturated aqueous sodium bicarbonate solution, 
brine, dried over magnesium sulfate, and concentrated to 

15 give 1.31 g of a white solid. This solid was dissolved 
in dichloromethane (20 mL) and treated with 
trif luoroacetic acid (5 mL) . The reaction was stirred 
vigorously at room temperature for Ih. The mixture was 
concentrated and the residue dissolved in 20% 

20 isopropanol/chlorof orm, washed with saturated aqueous 
sodium bicarbonate solution, dried over magnesium 
sulfate, and concentrated to give 600 mg of the title 
compound as a yellow oil, 59% yield: "^H NMR (d^-DMSO, 5): 
consistent with structure; MS(ion spray) 205 (M"" +1). 
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Preparation 408 




o 

.A. 




o 

To a solution of the product of Preparation 395A (504 mg, 
1.00 mmol) in t etrahydrof uran (20 mL) was added the 
5 product of Preparation 407 (186 mg, 0.91 mmol), PyBOP® 
(473mg, 0.91 mmol), and diisopropylethy 1 amine (0.48 mL, 
2.73 mmol). The reaction was stirred at room temperature 
overnight. The solution was concentrated and the 
resulting orange residue was dissolved in 20% 

10 isopropanol/chlorof orm, washed with IN HCl , saturated 
aqueous sodium bicarbonate solution, brine, dried over 
magnesium sulfate, and reconcentrated . Purification by 
flash chromotography on silica gel (eluting with 5-10% 
methanol /dichloromethane) gave 454 mg of the title 

15 compound as a white solid, 72% yield: NMR (d*^-DMSO, 5): 
consistent with structure; MS ( ion spray) 690 (M' +1); 
Anal. (C36H47N707) : H,iM;C: calcd 62.68, found 61.72. 

Example 224 
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N 



CI 



CI 



CI 



O 



10 



15 



To the product of Preparation 408 (441 mg, 0.64 mmol) was 
added acetic acid saturated with HCi(c,) (20 mL, in 
HCl) and the solution stirred vigorously at room 
temperature for 2h. The solution was concentrated, 
toluene was added and the mixture concentrated. The 
residue was then treated with diethyl ether, sonicated, 
and 459 mg of white solid was isolated by filtration. 
The solid was dried to give 431 mg of the title compound 
as a white powder, 96% yield: NMR (d'^-DMSO, 5): 
consistent with structure; MS(ion spray) 590 (M' +1); 
Anal. (C31H42N7O.3CI3) : C,H,N. 



- T.o_.a_,solu.t ipn_of p-pro J^ir^^^ (1.08 g , 5,0 mmol ) in 
anhydrous tet rahydrof uran (20 mL) was added carbonyl 
diimidazole (0.81 g, 5,0 mmol), and the solution stirred 
at room temperature. After 30 minutes, aniline (0.46 mi,,, 
5.0 mmol) was added dropv^ise, and the reaction stirred .it: 
room temperature overnight . The solvent was removed and 
the residue dissolved in dichloromethane , washed with IM . 
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HCl , saturated aqueous sodium bicarbonate solution, 
brine, dried over magnesium sulfate, and concentrated to 
give 1.20 g of a white solid. This solid was dissolved 
in anhydrous dichloromethane (10 mL) and treated with 
5 trif luoroacetic acid (10 mL) . The reaction was stirred 
vigorously at room temperature for Ih. The volatiles 
were removed and the residue dissolved in 2 0% 
isopropanol/chlorof orm, washed with saturated aqueous 
sodium bicarbonate solution , dried over magnesium 

10 sulfate, and concentrated to give 281 mg of the title 

compound as a white solid, 46% yield: MMR (d"-DMSO, 5): 
1.60 (p, J - 8.6 Hz, 2H) , 1.73 (m, IH) , 1.98 (m, IH) , 
2.82 (t, J = 7.6 Hz, 2H) , 3.-30 (brs, IH), 3.63 (dd, J = 
7.6, 4.3 Hz, IH) , 6.99 (t, J" = 8.2 Hz, IH), 7.22 (t, J = 

15 8.2 Hz, 2H) , 7.59 (d, J = 8.2 Hz, IH) ; MS ( ion spray) 191 
(M^ +1) . 



Preparation 410 




To a solution of the product of Preparation 396A (619 mg, 
1.2 3 mmol) in dimethyl formamide (25 mL) was added the 
product of Preparation 409 (281 mg, 1.48 mmol), PyBOP(g> 
(640 mg, 1.23 mmol), and diisopropylethyl amine (0.44 mL, 
2.50 mmol). The reaction was stirred at room temperature 
overnight. The solution was concentrated and the 
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resulting residue was dissolved in dichloromethane , 
washed with 0 . IN HCl, saturated aqueous sodium 
bicarbonate solution, brine, dried over magnesium 
sulfate, and reconcentrated . Purification by flash 
5 chromotography on silica gel (eluting with 3-6% 

methanol/dichloromethane) gave 265 mg of the title 
compound as a yellow solid, 32% yield: 'h NMR (d^-DMSO, 5): 
consistent with structure. MS ( ion spray) 676 (M" +1). 

10 Example 22 5 




To the product of Preparation 410 (262 mg , 0.39 mmol) was 
added acetic acid saturated with HCl(g) (15 mL , --3N in 
HCl) and the mixture stirred vigorously at room 
temperature for Ih. The solution was concentrated, 
toluene was added and the mixture. The residue was then 
treated with diethyl ether, sonicated, to provide 267 mg 
of the desired product by a tan solid which was dried to 
give 225 mg of the title compound, 87% yield: NMR (d*"- 

DMSOt^S) :- -cons-i-S'tent— v/i-th^ s.tr-uctxire.;. ^MSJ ion _sprayj_ 576 (^M^ 

+ 1 of free base); Anal. (C3oH4iN706Cl2 ) : C,H,N, 



15 



20 — 
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To a solution of L-proline (1.08 g, 5.0 mmoi) in 
anhydrous tet rahydrof uran (20 mL) was added carbonyl 
5 diimidazole (0.81 g, 5.0 mmol), and the solution stirred 
at room temperature. After 3 0 minutes, phenethylamine 
(0.63 mL, 5.0 mmol) was added dropwise, and the reaction 
stirred at room temperature overnight. The solvent was 
removed and the residue dissolved in dichloromethane , 

10 washed with IN HCl , saturated aqueous sodium bicarbonate 
solution, brine, dried over magnesium sulfate, and 
concentrated to give 1.39 g of a white solid. This 
solid was dissolved in anhydrous dichloromethane (10 mL) 
and treated with trif luoroacetic acid (10 mL) . The 

15 reaction was stirred vigorously at room temperature for 
Ih. The volatiles were removed and the residue 
dissolved in 2 0% isopropanol/chlorof orm, washed with 
saturated aqueous sodium bicarbonate solution, dried over 
magnesium sulfate, and concentrated to give 386 mg of 

20 the title compound as a yellow oil, 35% yield: NMR (d^'- 
DMSO, 8): consistent with structure; MS (ion spray) 219 (M^ 
+ 1) . 
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Preparation 412 




To a solution of the product of Preparation 396A (360 mg, 
0.71 mmol) in dimethyl formamide (25 ml.) was added the 
5 product of Preparation 411 (156 mg , 0.71 mmol), PyBOP® 

(372 mg, 0.71 mmol), and diisopropy lethyi amine (0.25 mL, 
1.42 mmol). The reaction was stirred at room temperature 
overnight. The solution was concentrated and the 
resulting orange residue was dissolved in 

10 dichloromethane, washed with 0 . IN HCl, saturated aqueous 
sodium bicarbonate solution, brine, dried over magnesium 
sulfate, and reconcent rated . Purification by flash 
chromotography on silica gel (eluting with 4-8% 
methanol /dichloromethane) gave 304 mg of the title 

15 compound as a light tan solid, 60% yield: NMR (d^-DMSO, 
5): consistent with structure; MS(ion spray) 704 (M^ +1).' 

Example 226 
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To the product of Preparation 412 {262mg, 0.37 mmol) was 
added acetic acid saturated with HCl(g, (15 mL, ~3N in 
HCl) and the mixture stirred vigorously at room 
5 temperature for Ih. The solution was concentrated, 
toluene was added and the mixture concentrated. The 
residue was then treated with diethyl ether, sonicated, 
and 281 mg of the title compound was isolated by 
filtration as a yellow solid, 92% yield: NMR (d^-DMSO, 
10 5): consistent with structure; MS (ion spray) 604 (M" +1 of 
free base); Anal. (C32H44N7O5CI3) : C,H; N: calcd 13.75, 
found 12.96. 



Preparation 413 




To a solution of L-proline (5.38 g, 25.0 mmol) in 
anhydrous tet rahydrof uran (75 mL) was added carbonyl - 
diimidazole (4.05 g, 25.0 mmol), and the solution stirred 
at room temperature. After 30 min, p-methoxybenzylamine 
(3.26 mL, 25.0 mmol) was added dropwise, and the reaction, 
stirred at room temperature overnight . The solvent was 
removed and the residue dissolved in dichloromethane , 
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washed with IN HCl , saturated sodium bicarbonate 
solution, dried over magnesium sulfate, and concentrated. 
The resulting solids were dissolved in anhydrous 
dichloromethane (50 mL) and treated with t ri f luoroacet ic 

5 acid (20 mL) . The reaction was stirred vigorously at 

room temperature for Ih. The volatiles were removed and 
the residue dissolved in dichloromethane, washed with 
saturated aqueous sodium bicarbonate solution , dried 
over magnesium sulfate, and concentrated to give 0.95 g 

0 of the title compound as a yellow oil, 15% yield: NMR 

(d^'-DMSO, 6): consistent with structure; MS (ion spray) 235 
(M" +1) . 
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Preparation 414 




o 




To a solution of the product of Preparation 396A (1.01 g, 



2.0 mmol) in anhydrous tet rahydrof uran (10 mL) was added 
5 the product of Preparation 413 (469 mg , 2.0 mmol), 1- 

hydroxybenzotriazole (322 mg, 2.1 mmol), and dicyclohexyl 
carbodiimide (43 3 mg, 2.1 mmol) . The reaction was 
stirred at room temperature overnight then filtered and 
concentrated. The resulting orange residue was dissolved 

10 in dichloromethane , washed with IN HCl, saturated aqueous 
sodium bicarbonate solution, brine, dried over magnesium 
sulfate, and reconcent rated . Purification by flash 
chromotography on silica gel (eluting with 10% 
methanol /dichloromethane ) gave 370 mg of the title 

15 compound as a light yellow foam, 26% yield: *H bJMR (d''- 

DMSO, 5): consistent with structure; MS(ion spray) 720 (M' 
+ 1).; Anal. {C37H49N7O8) : H,N; C: calcd 61.74, found 60.96. 
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Exajnple 227 




To the product of Preparation 414 (350 mg, 0.50 mmol) was 
added acetic acid saturated with HCl(g) (15 mL, in 
5 HCl) and the solution stirred vigorously at room 

temperature for Ih. The solution was concentrated , 
toluene was added and the mixture concentrated. The 
residue was then treated with diethyl ether and sonicated 
to give 349 mg of the title as a yellow solid, 99% yield; 
10 NMR (d'^-DMSO, 5): consistent with structure; MS ( ion 

spray) 620 (M^ +1 of free base); Anal. (C:i^H,,N707Cl ) : C.H; 
N: calcd 14.16, found 13.26. 



To a solution of 5 -amino-2 -naptho.l (7.96 g, 50.0 mmol) in 
anhydrous tet rahydrof uran (2 00 mL) was added benzyl 
chlorof ormate (7.14 mL, 50.0 mL) and 

diisopropylethylamine (9.6 mL, 55.0 mmol). The reaction 



Preparation 415 




SUBSTITUTE SHEET (RULE 26) 



BNSDOCID: cWO 9908699A1 _l_> 



wo 99/08699 PCT/US98/1 7229 

545 

was stirred at room temperature overnight. The reaction 
was quenched with 0 . IN HCl , concentrated , treated with 
anhydrous diethyl ether (150 mL) , and 11.49 g of gray 
solid was isolated by filtration. This material was 
5 dissolved in anhydrous tetrahydrof uran (120 mL) , cooled 
to -13^C in an ice/acetone bath, treated with sodixjin 
hydride (60% dispersion in mineral oil, 1.88 g, 47.0 
mmol), and stirred for 30 min. To this solution was 
added a solution of methyl iodide (2.6 mL, 41.0 mmol) in 

10 tetrahydrof uran (30 mL) and the reaction was allowed to 
warm to room temperature overnight. The reaction was 
quenched with 0 . IN HCl and concentrated. The resulting 
residue was dissolved in dichloromethane , v/ashed with IN 
HCl, saturated aqueous sodium bicarbonate solution, dried 

15 over magnesium sulfate, and reconcentrated . Purification" 
by flash chromotography on silica gel (eluting with 20% 
ethyl acetate/hexane) followed by sonication in diethyl 
ether gave 2.66 g of the title compound as a white solid, ' 
17% yield: NMR (d*^-DMSO, d) : consistent with structure; 

20 MS(ion spray) 308 (M' +1). 



Preparation 416 
N 




To a solution of 5% palladium on carbon (1.00 g) in 
25 anhydrous tetrahydrof uran (45 mL) and acetic acid (45 mL j 
was added the product of Preparation 415 (2.66 g, 8.65 
mmol) . The mixture was subjected to 60 psi hydrogen on ci 
Parr apparatus for 2 h, then filtered through celite to 
remove the catalyst. The solvent was removed and the 
30 resulting black oil was dissolved in dichloromethane , 
washed with saturated aqueous sodium bicarbonate 
solution, dried over magnesium sulfate, and concentrated. 
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Purification by flash chromotography on silica gel 
(eluting with 20% ethyl aceta te/hexanes ) gave 537mg of 
the title compound as a purple solid, 36% yield: ''h NMR 
{d^-DMSO, d) : consistent with structure; MS(ion spray) 619 
5 (M* +1) . 

Prepaxration 417 




To a solution of the product of Preparation 396A (1.01 g, 
10 2.0 mmol) in tetrahydrof uran (20 inL) was added che 
product of Preparation 416 (346 mg , 2.0 mmol), 1- 
hydroxybenzotriazole (322 mg , 2.1 mmol), and dicyclohexyl 
carbodiimide (433 mg, 2.1 mmol). The reaction was 

stirred at room temperature overnight. The insoluble 
15 dicyclohexyl urea was removed by filtration, and the 
filtrate concentrated. The resulting residue was 

dissolved in ethyl acetate, washed with IN HCl 
saturated aqueous sodium bicarbonate solution, brine, 
dried over magnesium sulfate, and reconcent rat ed . 
20 Purification by flash chromotography on silica gel 

(.elutang--wlth.^5_% .metAanol^/^^ gave 37 2 mg o l 

the title compound as a foam, 28% yield: NMR (d''-DMSO, 
d) : consistent with structure; MS ( ion spray) 659 (M* -t- I ; ; 
Anal. (C3SH.J2N6O7) : C,H,N. 

25 
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Example 228 




O 



CI 



To a solution of the product of Preparation 417 (362 mg, 
0.55 mmol) was added acetic acid saturated with HCl(g) (15 
5 mL, --BN in HCl) and the mixture stirred vigorously at 

room temperature for Ih. The solution was concentrated, 
toluene was added and the mixture concentrated. The 
residue was then treated with diethyl ether and sonicated 
to give 351 mg of the title compound as a lavender solid, 
10 100% yield: NMR (d^'-DMSO, d) : consistent with 

structure; MS ( ion spray) 559 (M' -hi of free base); Anal. 
(C.oH39Nft07Cl) : C,H,; N: calcd 13.32., found 11.61. 



To a mixture of 1.0 g 10% palladium on carbon in 100 mL 
tetrahydrof uran was added the product of Preparation 3 95 
(1.78 g, 8.94 mmol). The mixture was subjected to 60psi 
hydrogen on a Parr apparatus for 2h, then filtered 
through celite to remove the catalyst. The majority of 
solvent was removed (50 mL of tetrahydrof uran remained) 
and to the resulting solution was added the product of 



Preparation 418 
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10 



15 



Preparation from Examples Part 2A (3.78 g, 10.0 mmoi), 1- 
hydroxybenzotriazole ( 1 , 53 g, 10.0 mmol), and dicyclohexyi 
carbodiimide (2,06 g, 10.0 mmol). The solution was 
stirred at room temperature overnight. The insoluble 
dicyclohexyi urea was removed by filtration and the 
solvent was removed . The resulting oil was dissolved in' 
ethyl acetate, washed with IN HCl, saturated aqueous 
sodium bicarbonate solution, brine, dried over magnesium 
sulfate, and concentrated. Purification by flash 
chromotography on silica gel (eluting with 6% 
methanol/dichloromethane) gave 3.17 g of the title 
compound as a yellow solid, 67% yield: NMR (d^-DMSO, 
d) : consistent with structure; MS{ion spray) 530 (M' +1); 
Anal. (C27H39NSO6) : C,H; N: calcd 13.22, found 12.69. 



A solution of the product of Preparation 418 (3.17 g, 
5.99 mmol) in dioxane (50 mL) was treated with a solution 
of lithium hydroxide (301 mg, 7.18 mmol) in water (20 mL) 



quenched with 'IN HCl, and concentrated. The resulting 
oi~l- -was ■-dissolv-Gd--in._e.thy l_^ac.e,ta.t.e ,_.washed_wi _1N JiCl_,_ 
water, brine, dried over magnesium sulfate, and 
concentrated to give 2.88 g of the title compound as a 
V7hite foam, 96% yield: 'h NMR (d''-DMSO, 5) : consistent 
with structure; MS ( ion spray) 502 (M' -hi). 



Preparation 419 




and stirred vigorously. 



After Ih, the reaction was 
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Preparation 420 

O 

N 






To a solution of the product of Preparation 419 (1.0 g, 
5 2.0 mmol) stirring in t et rahydrof uran (15 mL) was added 
the product of Preparation 397 (409 mg, 2.0 mmol), 1- 
hydroxybenzotriazole (337 mg, 2.2 mmol), and dicyclohexyl 
carbodiimide (454 mg, 2.2 mmol). The reaction was 

allowed to warm to room temperature overnight . The 

10 insoluble dicyclohexyl urea was removed by filtration, 
and the filtrate was concentrated. The resulting foam 
was dissolved in ethyl acetate, washed with IM HCl 
saturated aqueous sodium bicarbonate solution, brine, 
dried over magnesium sulfate, and concentrated. 

15 Purification by flash chromotography on silica gel 
(eluting with 4-7% methanol/dichloromethane ) gave 794 mg 
of the title compound as a white solid, 58% yield: NMR 
(d^-DMSO, 5): consistent with structure; MS (ion spray) 688 
m\ +1) . 

20 
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Example 229 




N 



9^. 

o 



N 



CI 




O 



To the product of Preparation 420 (785 mg, 1.14 mmol) was 
added acetic acid saturated with HCl(c,, (20 mL, --BN in 
5 HCl) and the mixture stirred vigorously at room 



residue was then treated with diethyl ether and sonicated 
to precipitate give 695 mg of the title compound as a 
10 light pink powder after drying, 90% yield: NMR (d^- 

DMSO, 5): consistent with structure; MS (ion spray) 588 (M" 
+ 1 of free base); Anal. (C32H45>N705Cl2 ) : H,N; C: calcd 
56 . 63 , found 57 . 53 - 



temperature for Ih. The solution was concentrated 
toluene was added and the mixture concetnrat ed . 



The 
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Example 230 




N 



CI 



To a solution of the product of Preparation 396A (504 mg, 

1.0 mmol) in anhydrous acetonitrile (20 inL) was added 
5 benzylamine (0.11 mL, 1.0 mmol), 1 -hydroxy-7 -azabenzo- 

triazole (150 mg, 1.1 mmol), and 1 -et hyl -3 - { 3 - 
dimethylaminopropyl ) carbodiimide hydrochloride ( 211mg, 

1.1 mmol). The reaction was stirred at room temperature 
overnight. The solution was concentrated and the 

10 resulting residue was dissolved in dichloromethane, 
washed with IM HCl, saturated aqueous sodium bicarbonate 
solution, brine, dried over magnesium, sulfate, and 
reconcent rated . Purification by flash chromotography on 
silica gel (eluting with 7% methanol/dichloromethane) 

15 gave 356mg of a white solid. The solids were dissolved 
in acetic acid saturated with HCl(cj) (20 mL, --3N in HCl) 
and the mixture stirred vigorously at room temperature 
for Ih. The solution was concentrated, toluene was added 
and the mixture concentrated. The residue was then 

20 treated with diethyl ether and sonicated to precipitate 
302 mg of the title compound as a light tan solid, 53% 
yield: 'H NMR (d^-DMSO, 5): consistent with structure; 
MS(ion spray) 493 (M* +1 of free base); Anal, 
(C26H34N60.iCl2) : C, H; N: calcd 14.86, found 14.21. 



25 
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Preparation 421 




To a solution of the product of Preparation 396A (504mg, 
1.0 mmol) in anhydrous acetonitrile (20 ruL) was added 
5 ( S) - { - ) -N, alpha-dimethylbenzylamine (0.15 mL, 1.0 mmol), 
l-hydroxy-7-azabenzo-triazole (150 mg, 1.1 mmol), and 1- 
ethyl -3 - ( 3 -dimethylaminopropy 1 ) carbodiimide hydrochloride 
(211 mg, 1,1 mmol). The reaction was stirred at room 
temperature overnight. The solution was concentrated 

10 and the resulting residue was dissolved in ethyl acetate, 
washed with IN HCl, saturated aqueous sodium bicarbonate 
solution, brine, dried over magnesium sulfate, and 
concentrated. Purification by flash chromotography on 
silica gel (eluting with 5% methanol/1 :1 diethyl 

15 ether :hexane) gave 289 mg of the title compound as a 
white solid, 47% yield: NMR (d*^-DMSO, 8): consistent 

with structure; MS{ion spray) 621 (M' +1); Anal. 
(C33H44N6706) : C,H,N. 
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Example 231 




To a solution of the product of Preparation 421 (279 mg, 
0.237 mmol) was added acetic acid saturated with HCl(g) 
5 (20 mL, in HCl) and the mixture stirred vigorously at 

room temperature for Ih. The solution was concentrated , 
toluene was added and the mixture concentrated. The 
residue was then treated with diethyl ether and sonicated 
to precipitate 235 mg of the title compound as a light 
10 red solid, 88% yield: NMR (d''-DMSO, 5): consistent with.'' 
structure; MS (ion spray) 521 (M' +1 of free base); Anal. 
(C28H38N6O4CI2) : C,H; N: calcd 14.16, found 13.24. 



Preparation 422 




To a solution of the product of Preparation 396A (400 mg, 
0.79 mmol) in anhydrous acetnitrile (2 0 mL) was added N- 
benzylmethylamine (0.11 mL, 0.87 mmol), l-hydroxy-7- 
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azabenzo-triazole (119 mg, 0.87 mmol), and l-ethyl-3- 3- 
dimethylaminopropyl ) carbodiimide hydrochloride (168mg, 
0.87 mmol). The reaction was stirred at room temperature 
overnight. The solution was concentrated and the 
5 resulting residue was dissolved in dichloromethane, 

washed with IN HCl, saturated aqueous sodium bicarbonate 
solution, brine, dried over magnesium sulfate, and 
reconcent rated . Purification by flash chromotography on 
silica gel (eluting with 2-7.5% methanol /dichloromethane ) 
10 gave 122 mg of a white solid: NMR (d^-DMSO, 5): 

consistent with structure; MS(ion spray) 607 (M' -h1); 
Anal. (C32H42N6O6) : H,N; C: calcd 63.35, found 62.77. 



Example 232 




CI 



CI 




15 

To a solution of the product of Preparation 422 (110 mg, 
0.18 mmol) was added acetic acid saturated with HCl(cj) (20 
mL, --3N in HCl) and the mixture stirred vigorously at 
room temperature for Ih, The solution was concentrated , 

20 toluene was added and the mixture concentrated. The 

~re-sl-due"was~ then "treat ed- wi th -diethy l- ether-and -son~ica ted- 
to precipiate 95 mg of the title compound as a white 
solid, 90% yield: NMR (d'^-DMSO, 5): consistent with 
structure; MS(ion spray) 507 (M' +1 of free base); Anal. 

25 {C27H76N6O4CI2) : C,H; N: calcd 14.50, found 13.24. 
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Preparation 423 




To a solution of the product of Preparation 396A (504 mg, 
1.0 mmol) in anhydrous t etrahydrof uran (20 mL) was added 
5 p-methoxybenzyiamine (0.13 mL, 1.0 mmol), 1- 

hydroxybenzotriazole (184 mg, 1,2 mmol), and dicyclohexyi 
carbodiimide (248 mg, 1.2 mmol). The reaction was 
stirred at room temperature overnight . Dicyclohexyi urea 
was removed by filtration and the filtrate was 

10 concentrated. The resulting residue was dissolved in 
dichioromethane, washed with IN HCl, saturated aqueous 
sodium bicarbonate solution, brine, dried over magnesium 
sulfate, and reconcent rated . Purification by flash 
chromotography on silica gel (eluting with 2-7% 

15 methanol/dichloromethane) gave 236 mg of the title 

compound as a white solid, 38% yield: NMR (d^'-DMSO, 5): 
consistent with structure; MS ( ion spray) 623 (M" +1); 
Anal. (C32H42N6O7) : C,H,N. 
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Example 233 




O 



O 



CI 



CI 



To the product of Preparation 423 (226 mg, 0.36 mmol) was 
added acetic acid saturated with HCl(g} (20 mL, -3N in 
5 HCl) and the mixture stirred vigorously at room 

temperature for Ih. The solution was concentrated , 
toluene was added and the mixture concentrated. The 
residue was then treated with diethyl ether and sonicated 
to precipitate 139 mg of the title compound as a white 
10 solid, 65% yield: NMR (d*^-DMSO, 5): consistent with 
structure; MS(ion spray) 523 (M' +1 of free base). 
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EXAMPLES PART 2 C 
Preparation 424 



O 




To a stirring slurry of sodium hydride (0.65 g of a 
60% dispersion in mineral oil, 16.5 mmol) in N,M- 
dimethylf ormamide (30 mL) at O^'C, was added a 
solution of 2-methyl-5-nitroimidazole (2,0 g, 15.7 
mmol) in N, N-dimethyl f ormamide (10 mL) . This 
solution stirred at O'^C for 10 min then a solution of 
the product of Preparation 5 from Examples Part 1 
(4.21 g, 17.3 mmol) in N, N-dimethyl f ormamide (10 mL) 
was added. The reaction stirred for 3 h at room 
temperature, at which time it was quenched with 
brine and extracted with ethyl acetate. The 
combined extracts were washed with brine, dried 
(sodium sulfate) and evaporated in vacuo to provide 
a yellow oil. Flash chromatography (silica gel, 
10%-50% ethyl acetate/hexanes ) yielded the desired 
product as a light-yellow solid (2.53 g, 60%): 
NMR consistent with structure; MS (IS) w/e 288 (M - 
1); Anal. Calc'd for CmHisN-jO, : C, 58.13; H, 5.23; 
N, 14.53. Found: C, 58.18; H, 5.26; N, 14.56. 
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Preparation 42 5 




To a suspension of 5% palladium on carbon (1,50 g) 
and dioxane (120 roL) , in a Parr reaction bottle, was 
added the product of Preparation 424 (2.70 g, 9.33 
mmol) as a solid. The reaction bottle was placed on 
a Parr shaker, and shaken at room temperature for 2 
h under a hydrogen atmosphere (35 psi) . The 
reaction was filtered through a pad of Celite 521 
and the filtrate was then added to a previously 
prepared mixture of the product of Preparation Id 
from Examples Part 1 (2.79 g, 7.34 mmol) and 1- 
hydroxybenzotriazole hydrate (1.10 g, 8.10 mmol) in 
50 mL dioxane at room temperature. This solution 
stirred for 15 min at which time 1,3- 
dicyclohexylcarbodiimide (1.66 g, 8,10 mmol) was 
added. The reaction was stirred for 16 h at room 
temperature, then the solvent was evaporated under 
^educed pressure. The residue was dissolved in 
ethyl acetate and filtered to remove the 173- 
dicyclohexylurea . The filtrate was purified by 
flash chromatography (silica gel, 50% ethyl 
acetate/hexanes - ethyl acetate) to give the desired 
product as a tan solid foam (3.10 g, 68%): NMR 
consistent with structure; MS (IS) m/e 622 (M + 1); 
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Anal. Calc'd for C33H43NSO7 : C, 63.75; H, 6.97; N, 
11.26. Found: C, 63.46; 6.92; N, 11.54. 



Preparation 42 6 

O 




To a solution of the product of Preparation 425 
(2.85 g, 4.59 mmol) in dioxane (100 mL) and water 
(50 mL) at room temperature was added lithium 
hydroxide (0.55 g, 13.0 mmol). The reaction stirred 
30 min at room temperature, at which time the 
dioxane was evaporated under reduced pressure. The 
residue was diluted with water and extracted with 
diethyl ether (the ether extracts were discarded) . 
The aqueous layer was acidified (pH 2-3) with IN HCl 
and then extracted with diethyl ether and ethyl 
acetate. The combined organic layers were washed 
with brine, dried (sodium sulfate) and concentrated 
under reduced pressure to provide the desired 
product as a light tan solid foam which was used 
without further purification (2.64 g, 97%): NMR 
consistent with structure; MS (IS) m/e 594 (M + 1) ; 
Anal. Calc'd for diHaoN^Ov : C, 62.72; 6.62; N, 

11.80. Found: C, 60.94; 6.40; 11.50. 
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Preparation 427 




To a solution of the product of Preparation 426 
(0.70 g, 1.18 mmol) in anhydrous N,N- 
dimethylf ormamide (20 roL) at room temperature was 
added l-hydroxybenzotriazole hydrate (0.17 g, 1.22 
mmol) and 4-methylpiperidine (0.13 mL, 1.11 mmol). 
This mixture stirred for 15 min at room temperature, 
at which time 1 , 3 -dicyclohexylcarbodiimide (0.25 g, 
1.22 mmol) was added. The reaction was stirred at 
room temperature for 15 h, at which time it was 
quenched with brine and extracted with ethyl 
acetate. The combined extracts were washed with 
brine, dried (sodium sulfate) and evaporated to 
provide a light-brown solid foam. The foam was 
dissolved in ethyl acetate, the 1 , 3 -dicyclohexylurea 
was filtered away and the filtrate was purified by 
flash chromatography (silica gel, 75% ethyl 

a c e t at ey_hexane s r 1 0_%_._me t ha no 1 >^ejt hy_l ace_t a te ) to 

give the desired product as a light tan solid foam 
(0.475 g, 60%): NMR consistent with structure; 

MS (IS) m/e 673 (M - 1); Anal. Calc'd for C37HS0N6O6 : 
C, 65.85; H, 7.47; N, 12.45. Found: C, 65.20; H, 
7.26; N, 12.67. 
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Example 234 




o=( o 



NH 




N 



N 




To a stirring solution of the product of Preparation 
427 (0.41 g, 0.61 mmol) and anisole (0.05 mL, 0.47 
mmol) in anhydrous dichloromethane (25 mL) at 0*^C was 
added tri f luoroacet ic acid (3 mL) via syringe. The 
reaction was stirred for 4 h, warming to room 
temperature and then was quenched by pouring over 
ice-cooled, saturated sodium bicarbonate. The 
organic layer was collected and the aqueous layer 
was extracted twice with dichloromethane. The 
combined organic layers were washed with sodium 
bicarbonate, water and brine, then dried (sodium 
sulfate) and evaporated in vacuo to give an light 
yellow solid foam. The impure foam was purified by 
flash chromatography (silica gel, ethyl acetate - 5% 
methanol/ethyl acetate - 5% triethylamine/10% 
methanol/85% ethyl acetate) to provide the desired 
product as a white solid foam (0.26 g, 75%): 
NMR consistent with structure; MS (IS) w/e 574 (M + 
1); Anal. Calc'd for C3'^H42Nr,04 : C, 66.88; H, 7.37; 
N, 14.62. Found: C, 66.64; H, 7.38; N, 14.34. 
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Preparation 428 




To a solution of the product of Preparation 427 
(0.70 g, 1.18 mmol) in anhydrous N,N- 
dimethylf ormamide (25 mL) at room temperature was 
added 1-hydroxybenzotriazole hydrate (0.17 g, 1.22 
mmol) and pyrrolidine (0,09 mL, 1.11 mmol). This 
mixture stirred for 15 min at room temperature, at 
which time 1 , 3 -dicyclohexylcarbodiimide (0.25 g, 
1.22 mmol) was added. The reaction was stirred at 
room temperature for 15 h, at which time it was 
quenched with brine and extracted with ethyl 
acetate. The combined extracts were washed with 
brine, dried (sodium sulfate) and evaporated to 
provide a light-brown solid foam. The foam was 
dissolved in ethyl acetate, the 1 , 3 -dicyclohexylurea 
was filtered away and the filtrate was purified by 
flash chromatography (silica gel, 75% ethyl 

acet-at-e/-hexanes 1-0% -me thanol-/-e thy 1— -acetate-) to 

give the desired product as a light tan solid foam 
(0.58 g, 76%): NMR consistent with structure; 

MS (IS) w/e 647 (M + 1); Anal. Calc'd for C3^.H46N606: 
C, 65.00; H, 7.17; N, 12.99. Found: C, 63.16; H, 
6.81; N, 12.91. 
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Example 23 5 




To a stirring solution of the product of Preparation 
428 (0.49 g, 0.76 mmol) and anisole (0.05 mL, 0.47 
mmol) in anhydrous dichioromethane (25 mL) at O'^C was 
added trif luoroacet ic acid (3 mL) via syringe. The 
reaction was stirred for 4 h, warming to room 
temperature and then was quenched by pouring over 
ice-cooled, saturated sodium bicarbonate. The 
organic layer was collected and the aqueous layer 
was extracted twice with dichioromethane. The 
combined organic layers were washed with sodium 
bicarbonate, water and brine, then dried (sodium 
sulfate) and evaporated in vacuo to give an light 
yellow solid foam. The impure foam was purified by 
flash chromatography (silica gel, ethyl acetate - 5% 
methanol /ethyl acetate - 5% triethylamine/10% 
methanol /ethyl acetate) to provide the desired 
product as a white solid foam (0.27 g, 65%): 
NMR consistent with structure; MS (IS) rn/e 547 (M + 
1); Anal. Calc'd for C3oH38N60,i : - C , 65.91; H, 7.01; 
N, 15.37. Found: C, 65.37; H, 6.81; N,. 14.83. 



BNSOOCID: <WO 9908699 A t _!_> 



SUBSTITUTE SHEET (RULE 26) 



wo 99/08699 



PCT/US98/17229 



564 



Preparation 429 



o 



o^N* 




r> 

N 
H 



To a solution of 



4-methylimida2ole (5.00 g, 61 



mmol) and concentrated nitric acid (8.22 ml, 183 
mmol) was added concentrated sulfuric acid (8.28 ml. 



complete, the ice bath was removed and the reaction 
was heated to a gentle reflux for 2 h. The reaction 
was allowed to cool and then poured into ice water. 
The bright yellow precipitate was collected by 
vacuum filtration and washed thoroughly with water 
to provide the desired product as a pale yellow 
solid (5.28 g, 68%): 'h NMR consistent with 

structure; MS (FD) m/e 127 (M+); Anal. Calc'd for 
C,HsN302: C, 37.80; H, 3.96; N, 33.06. Found: C, 
37.73; H, 3.79; 33.32. 



155 mmol), with stirring. 



After 



addition 



was 
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Preparation 430 




To a stirring slurry of sodium hydride (1,70 g of a 
60% dispersion in mineral oil, 43 mmol) in N,N~ 
dimethyl formamide (50 mL) at 0^'C , was added a 
solution of the product of Preparation 429 {5.15 g, 
41 mmol) in N-dimethylf ormamide (50 mL) . This 
solution stirred at O'^C for 10 min then a solution of 
the product of Preparation 5 from Examples Part 1 
(10.84 g, 45 mmol) in N-dimethyl formamide (40 mL) 
was added. The reaction stirred for 1.5 h at room 
temperature, at which time it was quenched with 
brine and extracted with ethyl acetate. The 
combined extracts were washed with brine, dried 
(sodium sulfate) and evaporated to provide a yellov/ 
oil, which contained a 9:1 mixture of the desired 
regioisomer and the undesired 5-nitro-4-methyl 
regioisomer. Flash chromatography (silica gel, 25%- 
50% ethyl acetat e/hexanes ) yielded the desired 
product as a light-yellow solid (7.14 g, 60%): 
NMR consistent with structure; MS (IS) m/e 290 (M + 
1); Anal. Calc'd for C,,H,r.u^O,: C, 58.13; H, 5.23; 
M, 14.53. Found: C, 58.38; H, 5.33; N, 14.48. 
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Preparation 431 




To a suspension of 5% palladium on carbon (1.10 g) 
and dioxane (55 vnL) , in a Parr reaction bottle, was 
added the product of Preparation 430 (1.55 g, 5.35 
mmol) as a solid. The reaction bottle was placed on 
a Parr shaker, and shaken at room temperature for 3 
h under a hydrogen atmosphere (40 psi) . The 
reaction was filtered through a pad of Celite 521 
and the filtrate was then added to a previously 
prepared mixture of the product of Preparation Id 
from Examples Part 2A(2.03 g, 5.35 mmol) and 1- 
hydroxybenzotriazole hydrate (0.80 g, 5.88 mmol) in 
25 mL dioxane at room temperature. This solution 
stirred for 15 min at which time 1,3- 
dicyclohexylcarbodiimide (1.21 g, 5.88 mmol) was 
added. The reaction was stirred at room temperature 

for- _1.5---h, then^— the s.oXvent __was evaporated under, 

reduced pressure. The residue was dissolved in 
ethyl acetate and the 1 , 3 -dicyclohexy lurea was 
filtered away. The filtrate was purified by flash 
chromatography (silica gel, 50% ethyl 

acetate/hexanes - ethyl acetate) to give the desired 
product as a light tan solid foam (1.91 g, 57%).: 
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^JMR consistent with structure; MS (IS) m/e 622 {M + 
1);- Anal. Calc'd for C33H43N5O7 : C, 63 .-75; H, 6.97; 
N, 11.26. Found: C, 62.75; H, 6.89; N, 11.76. 



Preparation 432 




To a solution of the product of Preparation 431 
(1.51 g, 2.41 mmol) in dioxane (75 mL) and water (35 
mL) at room temperature was added lithium hydroxide 
(0.31 g, 7.24 mmol). The reaction stirred 25 min at 
room temperature/ at which time the dioxane was 
evaporated under reduced pressure. The residue was 
diluted with water and extracted with diethyl ether 
(the ether extracts were discarded) . The aqueous 
layer was acidified (pH 2-3) with IN HCl and then 
extracted with diethyl ether and ethyl acetate. The 
combined organic layers were washed with brine, 
dried (sodium sulfate) and concentrated under 
reduced pressure to provide the desired product as a 
light tan solid foam that was used without further 
purification (1.18 g, 83%): 'h MMR consistent with 
structure; MS (IS) m/e 594 (M + 1) . 
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Preparation 433 

o 




To a solution of the product of Preparation 432 
i0.50 g, 0.84 mmol) . in anhydrous N,N- 
dimethylf ormamide (20 mL) at room temperature was 
added 1 -hydroxybenzotriazole hydrate (0.126 g, 0,93 
mmol) and 4 -methylpiperidine (0.10 mL, 0.84 mmol). 
This mixture stirred for 15 min at room temperature, 
at which time 1 , 3 -dicyclohexylcarbodiimide (0.19 g, 
0.93 mmol) was added. The reaction was stirred at 
room temperature for 15 h, at which time it was 
quenched with brine and extracted with ethyl 
acetate. The combined extracts were washed with 
brine, dried (sodium sulfate) and evaporated to 
provide a tan solid foam. The foam was dissolved in 
ethyl acetate, the 1 . 3 -dicyclohexylurea was filtered 
away and the filtrate was purified by flash 
chromatography (silica gel, 90% ethyl 

a.ce^t at.e./.hexanes .1 0_% me tiiano 1 / e_t hyl a_cet ate ) to 

give the desired product as an off-white solid foam 
(0.24 g, 44%): NMR consistent with structure; 

MS (IS) m/e 675 (M + 1); Anal. Calc'd for C3iH^.oNoOg : 
C, 65.85; H, 7.47; N, 12.45. Found: C, 64.70; H, 
6.86; N, 12.49. 



SUBSTITUTE SHEET (RULE 26) 

BNSDOCID: <WO 9908699A1 _l_> 



wo 99/08699 



PCT/US9X/I7229 



569 

Example 236 




To a stirring solution of the product of Preparation 
433 (0.18 g, 0.27 mmol) and anisoie (0.05 ruL, 0.47 
mmol) in anhydrous dichloromethane (10 mL) at 0''C was 
added t r i f luoroacet ic acid (2 mL). via syringe. The 
reaction was stirred for 4 h, warming to room 
temperature and then was quenched by pouring over 
ice-cooled, saturated sodium bicarbonate. The 
organic layer was collected and the aqueous layer 
was extracted twice with dichloromethane. The 
combined organic layers were washed with sodium 
bicarbonate, water and brine, then dried (sodium 
sulfate) and evaporated in vacuo to give an light 
yellow solid foam. The impure foam was purified by 
flash chromatography (silica gel, ethyl acetate - 5% 
methanol/ethyl acetate - 5% triethylamine/10% 
methanol/ethyl acetate) to provide the desired 
product as an off-white solid foam (0,12 g, 75%): 
NMR consistent with structure; MS (IS) m/e 573 (M 
- 1); Anal. Calc'd for C-,.:H.i:;N,.0,i : C, 66,88; H, 7.37; 
N, 14.62. Found: C, 65.86; H, 7.18; N, 13.82. 
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Preparation 4 34 

O 




To a solution of the product of Preparation 433 
(0-50 g, 0,84 mmol) in anhydrous N,N- 
dimethylformamide (20 mL) at room temperature was 
added 1 -hydroxybenzotriazole hydrate (0.13 g, 0.93 
mmol) and pyrrolidine ( 0 . 07 mL , 0.84 mmol). This 
mixture stirred for 15 min at room temperature, at 
which time 1 , 3 -dicyclohexy Icarbodi imide (0.19 g, 
0.93 mmol) was added. The reaction was stirred at 
room temperature for 15 h, at which time it was 
quenched with brine and extracted with ethyl 
acetate. The combined extracts were washed with 
brine, dried (sodium sulfate) and evaporated to 
provide a light-brown solid foam. The foam was 
dissolved in ethyl acetate, the 1 , 3 -dicyclohexylurea 
was filtered away and the filtrate was purified by 
flash chromatography (silica gel, 90% ethyl 

ace t aTt e / hexanes - ~ ~1 0"% " mTe t hah'o 17 e"ehy 1 ^a ce t a t~e ) to 

give the desired product as a off-white solid foam 
(0.28 g, 50%): NMR consistent with structure; 

MS (IS) m/e 647 (M + 1); Anal. Calc'd for CsH^sNgOg: 
C, 65.00; H, 7.17; M, 12.99. Found: C, 64.08; H, 
7.31; N, 12.81. 
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Example 237 
H H 




To a stirring solution of the product of Preparation 
434 (0.20 g, 0.30 mmol) and anisole (0.05 mL, 0.47 
irnnol) in anhydrous dichloromethane (10 mL) at O^'C was 
added trif luoroacetic acid (2 raL) via syringe. The 
reaction was stirred for 4 h, warming to room 
temperature and then was quenched by pouring over 
ice-cooled, saturated sodium bicarbonate. The 
organic layer was collected and the aqueous layer 
was extracted twice with dichloromethane. The 
combined organic layers were washed with sodium 
bicarbonate, water and brine, then dried (sodium 
sulfate) and evaporated in \^acuo to give an light 
yellow solid foam. The impure foam was purified by 
flash chromatography (silica gel, ethyl acetate - 5% 
methanol/ethyl acetate - 5% triethylamine/10% 
methanol/ethyl acetate) to provide the desired 
product as an off-white solid foam (0.12 g, 73%): 
NMR consistent with structure; MS (FD) m/e 546 
{M+) ; Anal, Calc'd for : C, 55.91; 7.01; 

N, 15.37. Found: C, 65.10; H, 7.10; N, 14.97. 
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Preparation 435 

O" 
0 = N* 




To a O^'C solution of 2 -ethyl imidazole (10.0 g, 104 
mmol) and concentrated nitric acid (15 ml, 312 mmol) 
was added concentrated sulfuric acid (14 ml, 265 
mmol) , with stirring. After addition was complete/ 
the ice bath was removed and the reaction was heated 
to a gentle reflux for 1.5 h. The reaction was 
allowed to cool and was then poured into ice water 
and basified with IN NaOH (pH-6) . The aqueous 
mixture was extracted with ethyl acetate and the 
combined extracts were washed with brine, dried 
(sodium sulfate) and evaporated to provide an off- 
white solid. The crude solid was recrystallized in 
methanol to give the desired product as a white 
solid (6.26 g, 43%): 'h NMR consistent with 

structure; MS (IS) in/e 142 (M + 1); Anal. Calc'd 
for C5H7N3O2: C, 42.55; H, 5.00; N, 29.77. Found: C, 
42.43; H, 4.99; N, 29.48. 
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Preparation 436 
O" 




To a stirring slurry of sodium hydride (01.49 g of a 
60% dispersion in mineral oil, 37.2 mmol) in N,N- 
dimethylf ormamide (30 mL) at 0'~''C, was added a 
solution of the product of Preparation 435 (5.0 g, 
35.4 mmol) in N-dimethy If ormamide (30 mL) . This 
solution stirred at 0^''C for 10 min then a solution of 
the product of Preparation 5 from Examples Part 1 
(9.50 g, 39.0 mmol) in N, N-dimethyl f ormamide (30 mL) 
was added. The reaction was stirred at room 

temperature for 15 h, , at which time it was quenched 
with brine and extracted with ethyl acetate. The 
combined extracts were washed with brine, dried 
(sodium sulfate) and evaporated to provide a orange 
oil. Flash chromatography of the crude oil (silica 
gel, 20%-60% ethyl acetate/hexanes ) yielded the 
desired product as a light-yellow solid (8.48 g, 
79%): NMR consistent with structure; MS (IS) 

m/e 302 (M - 1); Anal. Calc'd for Ci^.Hi7N30, : C, 
59.40; H, 5.65; N, 13.85. Found: C, 59.49; H, 
5.43; M, 13.93. 
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Preparation 437 



O 




NH 




To a suspension of 5% palladium on carbon (0.75 g) 
and dioxane (60 mL) , in a Parr reaction bottle, was 
added the product of Preparation 436 (0.93 g, 3.07 
mmol) as a solid. The reaction bottle was placed on 
a Parr shaker, and shaken at room temperature for 2 
h under a hydrogen atmosphere (35 psi). The 
reaction was filtered through a pad of Celite 521 
and the filtrate was then added to a previously 
prepared mixture of the product of Preparation Id 
from Examples Part 2A (1.16 g, 3.07 mmol) and 1- 
hydroxybenzotriazole hydrate (0,46 g, 3.37 mmol) in 
30 mL dioxane at room temperature. This solution 
stirred for 15 min at which time 1,3- 
dicyclohexylcarbodiimide (0.70 g, 3.37 mmol) was 
added. The reaction was stirred at room temperature 
for 15 h, , then the solvent was evaporated under 

— reduced p_r_es_sure . The_ _r^s_idu^ Jl^s dissolved in 

ethyl acetate and the 1 , 3 -dicyclohexylurea was 
filtered away. The filtrate was purified by flash 
chromatography (silica gel, 50% ethyl 

acetate/hexanes - ethyl acetate) to give the desired 
product as a light orange solid foam (1.18 g, 61%): 
'^H NMR consistent with structure; MS (IS) m/e 636 (M 
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+ 1); Anal. Caic'd for C^-iH^^NsO? : C, 64.23 ; H, 7.13; 
N, 11.02. Found: C, 63.45; H, 6.70; N, 10.91. 



Preparation 438 




To a solution of the product of Preparation 437 
(1.51 g, 2.38 mmol) in dioxane (75 mL) and water (35 
mL) at room temperature was added lithium hydroxide 
(0.30 g, 7.13 mmol). The reaction stirred 25 min at 
room temperature, at which time the dioxane was 
evaporated under reduced pressure. The residue was 
diluted with water and extracted with diethyl ether 
(the ether extracts were discarded) . The aqueous 
layer was acidified (pH 2-3) with IN HCl and then 
extracted with diethyl ether and ethyl acetate. The 
combined organic layers were washed with brine, 
dried (sodium sulfate) and concentrated under 
reduced pressure to provide the desired product as a 
light tan solid foam that was used without further 
purification (1.40 g, 97%): 'h NMR consistent with 
structure; MS (IS) m/e 606 (M - 1); Anal. Caic'd 
for C32H.nN507: 63.25; H, 6.80; N, 11.52. Found: 

C, 61.13; H, 6.44; N, 11.40. 
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Preparation 43 9 




To a solution of the product of Preparation 438 
(0.40 g, 0.66 mmoi) in anhydrous N,M- 

dimethylf ormamide (20 mL) at room temperature was 
added 1 -hydroxybenzot riazole hydrate (0.10 g, 0.72 
mmol) and 4-methylpiperidine (0.08 mL, 0.66 mmol). 
This mixture stirred for 15 min at room temperature, 
at which time 1 , 3 -dicyclohexy Icarbodi imide (0.15 g, 
0.72 mmol) was added. The reaction was stirred at 
room temperature for 15 h, at which time it was 
quenched with brine and extracted with ethyl 
acetate. The combined extracts were washed with 
brine, dried (sodium sulfate) and evaporated to 
provide a light -brown solid foam. The foam was 
dissolved in ethyl acetate, the 1 , 3 -dicyclohexy lurea 
was filtered away' and the filtrate was purified by 
flash chromatography (silica gel, 90% ethyl 

ar-e t a t e-Ahexane s =- — 1'0 % - -me t-hanolr/-e thy-l - -a-c e t-a te ) 1 e 

give the desried product as a white solid foam 
(0.372 g, 80%): MMR consistent with structure; 

MS (IS) m/e 689 (M + 1); Anal. Calc'd for C3eHs2N.06 : 
C, 66.26; H, 7,61; N, 12.20. Found: C, 65.31; H, 
7.15; N, 11.85. 
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Example 238 




o=( O 



NH 




To a stirring solution of the product of Preparation 
439 (0.30 g, 0.43 mmol) and anisole (0.06 mL, 0.58 
mmol) in anhydrous dichloromethane (15 mL) at 0*'"'C was 
added t ri f luoroacetic acid (3 ruL) via syringe. The 
reaction was stirred for 4 h, warming to room 
temperature and then was quenched by pouring over 
ice-cooled, saturated sodium bicarbonate. The 
organic layer was collected and ■ the aqueous layer 
was extracted twice with dichloromethane. The 
combined organic layers were washed with sodium 
bicarbonate, water and brine, then dried (sodium 
sulfate) and evaporated in \/acuo to give an light 
yellow solid foam. The impure foam was purified by 
flash chromatography (silica gel, ethyl acetate 
10% methanol/ethyl acetate - 5% triethylamine/10% 
methanol /ethyl acetate) to provide the desried 
product as an white solid foam (0.19 g, 75%): 
NMR consistent with structure; MS (FD) m/e 588 



(M+); Anal. Calc'd for C31H44N6O4 : C, 67.32; H, 7.53; 
N, 14.27. Found: C, 67,48; H, 7.32; N, 14.07. 
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Preparation 440 




To a solution of the product of Preparation 438 
(0-50 g, 1.00 mmol) in anhydrous N,N- 

dimethylformamide (20 mL) at room temperature was 
added 1-hydroxybenzot riazole hydrate (0.15 g, 1.09 
mmol) and pyrrolidine (0.08 mL, 1,00 mmol). This 
mixture stirred for 15 min at room temperature, at 
which time 1 , 3 -dicyclohexylcarbodiimide (0.23 g, 
1.0 9 mmol) was added. The reaction was stirred at 
room temperature for 15 h, at which time it was 
quenched with brine and extracted with ethyl 
acetate. The combined extracts were washed with 
brine, dried (sodium sulfate) and evaporated to 
provide a tan solid foam. The foam was dissolved in 
ethyl acetate, the 1 , 3 -dicyclohexylurea was filtered 
away and the filtrate was purified by flash 
chromatography (silica gel, 90% ethyl 

acetate7he^anes ~ ~ ~ 10% ~lTie~th"anol7eXhy 1 a~ce"t'a"te ) to 

give the desired product as a tan solid foam (0.50 
9' 76%) : "^H NMR consistent with structure; MS 

(IS) w/e 661 (M + 1); Anal. Calc'd for C3,H45N507 : C, 
65.43 ; H, 7.32; N, 12.72. Found: C, 63.85; H, 
7,03; N, 12.71. 
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Example 239 




To a stirring solution of the product of Preparation 
440 (0.35 g, 0.54 mmol) and anisole (0.07 mL, 0.65 
mmol) in anhydrous dichloromethane (15 mL) at 0^'C was 
added trif luoroacetic acid (3 mL) via syringe. The 
reaction was stirred for 4 h, warming to room 
temperature and then was quenched by pouring over 
ice-cooled, saturated sodium bicarbonate. The 
organic layer was collected and the aqueous layer 
was extracted twice with dichloromethane. The 
combined organic layers were washed with sodium 
bicarbonate, water and brine, then dried (sodium 
sulfate) and evaporated in vacuo to give an light 
yellow solid foam. The impure foam was purified by 
flash chromatography (silica gel, ethyl acetate - 
10% methanol/ethyl acetate - 5% t r iethy lamine/ 1 0% 
methanol/ethyl acetate) to provide the desired 
product as an off-white solid foam (0.26 g, 86%): 
NMR consistent " with structure; MS (FD) in/e 560 
(M+) ; Anal. Calc'd for Cn H,nM*.O.i : C, 66.41; H, 7.19; 
N, 14.99. Found: C, 66.36; H, 7,16; N, 14.78. 
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Preparation 441 
O" 




To a 0*^0 solution of concentrated nitric acid (2.38 
ml, 53 mmol) in 85 mL acetic anhydride was added 
solid 2-phenylimida2ole (7.5 g, 52 mmol), with 
stirring. After addition was complete, the ice bath 
was removed and the reaction was heated at 95-lOO^C 
for 0.5 h. The reaction was allowed to cool and was 
then poured into ice water and neutralized with IN 
NaOH . The aqueous mixture was extracted with ethyl 
acetate and the combined extracts were v/ashed with 
brine, dried (sodium sulfate) and evaporated to 
provide a beige solid. The crude solid was 

recrystallized in methanol to give the desired 
product as a off-white solid (1.55 g, 16%): NMR 
consistent with structure; MS (IS) m/e 190 (M + 1); 
Anal. Calc'd for C9H7N3O. : C, 57.14; H, 3.73; N, 
22.21. Found: C, 57.17; H, 3.85; N, 21.95. 
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Preparation 442 
O" 




To a stirring slurry of sodium hydride (0.30 g of a 
60% dispersion in mineral oil, 7.38 mmol ) in N,N- 
dimethylf ormamide (30 mL) at 0*^C, was added a 
solution of the product of Preparation 441 (1.33 g, 
7.03 mmol) in N, N-dimethylf ormamide (20 mL) . This 
solution stirred at O^'C for 10 min then a solution of 
the product of Preparation 6 from Examples Part 1 
(1.88 g, 7.73 mmol) in N, N-dimethyl f ormamide (20 mL) 
was added. The reaction was stirred at room 

temperature for 15 h, , at which time it was quenched 
with brine and extracted with ethyl acetate. The 
combined extracts were washed with brine, dried 
(sodium sulfate) and evaporated to provide a yellow 
oil. Flash chromatography (silica gel, 20%-50% 
ethyl acetate/hexanes ) yielded the desired product 
as a yellow solid (1.50 g, 61%): 'h NMR consistent 
with structure; MS (IS) m/e 352 (M + 1); Anal. 
Calc'd for Ci9Hi7N304 : C, 64.95; H, 4.88; N, 11.96. 
Found: C, 65.23; H, 5.04; N, 11.98. 
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Preparation 44 3 




To a suspension of 5% palladium on carbon (0.68 g) 
and tetrahydrof uran (75 mL) , in a Parr reaction 
bottle, was added the product of Preparation 442 
(1.34 g, 3.81 mmol) as a solid. The reaction bottle 
was placed on a Parr shaker, and shaken at room 
temperature for 2 h under a hydrogen atmosphere (40 
psi) . The reaction was filtered through a pad of 
Celite 521 and the filtrate was then added to a 
previously prepared mixture of the product of 
Preparation Id from . Examples Part 2A(1.45 g, 3.81 
mmol) and 1 -hydroxybenzotriazole hydrate* (0.57 g, 
4.20 mmol) in 30 mL tetrahydrof uran at room 
temperature. This solution stirred for 15 min at 
which time 1 , 3 -dicyclohexylcarbodiimide (0.87 g, 
4.20 mmol) was added. The reaction was stirred at 
room temperature for 15 h, , then the solvent was 
evaporated under reduced pressure. The residue was 
dissolved in ethyl acetat"e and the 1 73 - 
dicyclohexylurea was filtered away. The filtrate 
was purified by flash chromatography (silica gel, 
50% ethyl aceta t e/hexanes - ethyl acetate) to give 
the desired product as an orange-yellow solid foam 
(2.04 g, 78%): NMR consistent with structure; MS 

(IS) m/e 684 (M + 1); Anal. Calc'd for C38H45N5O7: C, 
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66.75; H, 6.63; N, 10.24. Found: C, 65.89; H, 
6.26; N, 10.12. 



To a solution of the product of Preparation 443 
(1.94 g, 2.84 mmol) in dioxane (60 mL) and water (30 
mL) at room temperature was added lithium hydroxide 
(0.48 g, 1.14 mmol). The reaction stirred 25 min at 
room temperature, at which time the dioxane was 
evaporated under reduced pressure. The residue was 
diluted with water and extracted with diethyl ether 
(the ether extracts were discarded). The aqueous 
layer was acidified (pH 2-3) with IN HCl and then 
extracted with diethyl ether and ethyl acetate. The 
combined organic layers were washed with brine, 
dried (sodium sulfate) and concentrated under 
reduced pressure to provide the desired product as 
an orange-yellow solid foam that was used without 
further purification (1,71 g, 92%): M-I NMR 

consistent with structure; MS (IS) m/e 656 (M + 1); 
Anal. Calc'd for CigH.iN^Ov: C, 65.94; H, 6.30; N, 
10.68. Found: C, 63.03; H, 5.86;- N, 10.60. 



Preparation 444 




NH 
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Preparation 445 

o 




To a solution of the product of Preparation 444 
(0-. 65 g, 0.99 mmol) in anhydrous N,N- 
dimethylf ormamide (20 mL) at room temperature was 
added 1 -hydroxybenzot riazole hydrate (0.148 g, 1.09 
mmol) and pyrrolidine (0.08 mL, 0.99 mmol). This 
mixture stirred for 15 min at room temperature, at 
which time 1 , 3 -dicyclohexylcarbodiimide (0,23 g, 
1.09 mmol) was added. The reaction was stirred at 
room temperature for 15 h, at which time it was 
quenched with brine and extracted with ethyl 
acetate. The combined extracts were washed with 
brine, dried (sodium sulfate) and evaporated to 
provide a light-tan solid foam. The foam was 
dissolved in ethyl acetate, the 1 , 3 -dicyclohexylurea 
was filtered away and the filtrate was purified by 
flash chromatography (silica gel, 90% ethyl 
acetate/hexanes - 10% methanol/ethyl acetate) to 

give the desired~prcD^dlact ^s^a~ whTiXe^ so"ri"d^^T0"r3"l — ^g^, 

44%): NMR consistent with structure; MS (IS) 

m/e 709 (M + 1); Anal. Calc'd for CaoH^sNeOe;: C, 
67.78; H, 6.83; N, 11.86. Found: C, 67.17; H, 
6.92; N, 11.67. 



SUBSTITUTE SHEET (RULE 26) 

BNSOOCID: <WO 9908699A 1 J_> 



wo 99/08699 



PCT/US98/17229 



585 

Example 240 




2TFA 



To a stirring solution of the product of Preparation 
445 (0,27 g, 0.38 mmol) and anisole (0.07 ruL, 0.65 
mmol) in anhydrous dichloromethane (10 mL) at O'-'C was 
added trif luoroacetic acid (1.5 mL) via syringe. 
The reaction was stirred for 4 h, warming to room 
temperature and then was quenched by pouring over 
ice-cooled, saturated sodium bicarbonate. The 
organic layer was collected and the aqueous layer 
was extracted twice with dichloromethane. The 
combined organic layers were washed with sodium 
bicarbonate, water and brine, then dried (sodium 
sulfate) and evaporated in vacuo to give an light 
yellow solid foam. The impure foam was purified by 
flash chromatography (silica gel, ethyl acetate - 
10% methanol /ethyl acetate - 5% triethylamine/ 10% 
methanol /ethyl acetate;) to provide the desired 
product as a white solid foam (0.23 g, 99%): 
MMR consistent with structure; MS (IS) m/e 609 (M + 
1); Anal. Calc'd for C^^^lUyNi.OsFc : C, 55.98; H, 5.06; 
N, 10.04, Found: C, 56.21; H, 5.14; N, 10.12. 
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Preparation 446 

o~ 




O 

I 

To a stirring sluriry of sodium hydride (1.12 g of a 
60% dispersion in mineral oil, 28 mmol ) in N,N- 
dimethylformamide (50 mL) ac O'^C, was added a 
solution of 3-nitropyrrole (3.00 g, 27 mmol) in N,N- 
dimethylf ormamide (30 mL) . This solution stirred at 
O'^C for 10 min then a solution of the product of 
Preparation 2 from Examples Part 2A (7.31 g, 27 
mmol) in N, N-dimethyl f ormamide (30 mL) was added. 
The reaction was stirred at room temperature for 15 
h, at which time it was quenched with brine and 
extracted with ethyl acetate. The combined extracts 
were washed with brine, dried (sodium sulfate) and 
evaporated to provide an orange-yellow oil. Flash 
chromatography (silica gel, 30%-50% ethyl 
acetate/hexanes ) yielded the desired product as a 
yellow oil (6.20 g, 75%): 'h NMR consistent with 

structure; MS (IS) m/e 303 (M - 1); Anal. Calc'd 
for C15H16N2O5 CT~'59T21 r"H, 5^. 3 0~-^7~9T"2T : FouridT 
C, 59.20; H, 5.40; N, 9.03. 
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Preparation 447 




To a suspension of 5% palladium on carbon (2.00 g) 
and tetrahydrof uran (100 mL) , in a Parr reaction 
bottle, was added the product of Preparation 446 
(4.10 g, 13.5 mmol) as a solid. The reaction bottle 
was placed on a Parr shaker, and shaken at room 
temperature for 2 h under a hydrogen atmosphere (40 
psi) . The reaction was filtered through a pad of 
Celite 521 and the filtrate was then added to a 
previously prepared mixture of the product of 
Preparation Ij from Examples Part 2A (5.10 g, 13.5 
mmol), 1 , 3 -dicyclohexylcarbodiimide (3.06 g, 14.8 
mmol) and 1 -hydroxybenzotriazole hydrate (2.02 g, 
14.8 mmol) in 50 mL tetrahydrof uran at O^'C . The 
reaction was stirred for 16 h at room temperature, 
then the solvent was evaporated under reduced 
pressure. The residue was dissolved in ethyl 

acetate and the 1 , 3 -dicyclohexy lurea was filtered 
away. The filtrate was purified by flash 

chromatography (silica gel, 50% ethyl 

acetate/hexanes - ethyl acetate) to give the desired 
product as a light orange solid foam (4.00 g, 47%): 
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NMR consistent with structure; MS (IS) m/e 635 (M 
+ 1); Anal. Calc'd for C3SH46N4O7 : C, 66.-23; H, 7.30; 
N, 8.83. Found: C, 66.30; H, 7.31; N, 9.03. 



Preparation 448 

O 




o 



I 

To a solution of the product of Preparation 447 
(3.86 g, 6.08 mmol) in tet rahydrof uran (60 mL) and 
water (30 mL) at room temperature was added lithium 
hydroxide (0.64 g, 15.2 mmol). The reaction stirred 
2 5 min at room temperature, at which time the 
tetrahydrof uran was evaporated under reduced 
pressure. The residue was diluted with water and 
extracted with diethyl ether (the ether extracts 
were discarded) . The aqueous layer was acidified 
(pH 2-3) with IN HCl and then extracted with diethyl 
ether and ethyl acetate. The combined organic 

iaye r s were wa s he d with br i ne, d r i ed. is o d i um 

sulfate) and concentrated under reduced pressure to 
provide the desired product as a light tan solid 
foam that was used without further purification 
(3.54 g, 96%): NMR consistent with structure; MS 

(IS) m/e 607 (M + 1); Anal. Calc'd for C33H42N4O7 : C, 
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65.33; H, 6,98; 9.23. Found: C, 64.83; H, 6.76; 

N, 8.65, 



To a solution of the product of Preparation 448 
(3.46 g, 5.71 mmol) in anhydrous dichloromethane (75 
mL) at O'^C was added N-methylmorpholine (0.76 mL, 
6.86 mmol) and 2-chloro-4 , 6-dimethoxy-l , 3 , S-triazine 
(1.11 g, 6.29 mmol). This mixture stirred for 1 h, 
warming to room temperature, at which time 4- 
methylpiperidine (0.75 mL, 6.28 mmol) was added. 
The reaction stirred for 2 h at room temperature, 
then more 2-chloro-4, 6-dimethoxy-l , 3 , 5-triazine 
(0.20 g, 1.14 mmol) was added. The reaction was 
stirred for another 1 h and the solvent was 
evaporated under reduced pressure. The residue was 
dissolved in ethyl acetate, the solids were filtered 
away and the filtrate was purified by flash 
chromatography (silica gel, ethyl acetate - 10% 
methanol/ethyl acetate) to give the desired product 
as an off-white solid foam (0.3.20 g, 82%): NMR 
consistent with structure; MS (IS) m/e 688 (M -i- 1); 



Preparation 449 




NH 
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Anal. Calc'd for CiMH-oNsO. : C, 68.10; H, 1,11; N, 
10.18. Found: C, 67.55; H, 7.72; 10.28. 



To a stirring solution of the product of Preparation 
449 (3.10 g, 4.51 mmol) and anisole (0.52 mL, 4.73 
mmol) in anhydrous dichloromethane (100 roL) at 0''C 
was added tri fluoroacetic acid (12 mL) via syringe. 
The reaction was stirred for 4 hours warming to room 
temperature and then quenched by pouring over ice- 
cooled saturated sodium bicarbonate. The organic 
layer was collected and the aqueous layer was 
extracted tv/ice with dichloromethane. The combined 
organic layers were washed with sodium bicarbonate, 
water and brine, then dried (sodium sulfate) and 
evaporated in vacuo to give an light yellow solid 



f-oam . The impure foam — was pu-:ri f-i-ed by flash- 



chromatography (silica gel, ethyl acetate - 10% 
methanol/ethyl acetate - 5% triethylamine/10% 
methanol/ethyl acetate) to provide the desired 
product as an off-white solid foam (2.05 g, 77%), 
NMR consistent with structure; MS (IS) m/e 586 (M - 



Example 241 and 242 




NH 
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1); Anal. Calc'd for : C, 69.48; H, 1,12} 

N, 11.92. Found: C, 69.27; H, 7.69; N, 11.70. 
Diastereomeric separation: The product was resolved 
by HPLC [Kromasil packing material, 15% 3A alcohol/ 
85% heptane (w/ 0.2% DMEA) ] to provide two 
diastereomers . The first dias tereomer (0.80 g) 
(retention time = 7.13 min) was dissolved in ethyl 
acetate (20 mL) and then a saturated solution of 
hydrochloric acid in diethyl ether (3 mL) was added, 
with stirring. The white precipitate was collected 
by vacuum filtration and rinsed with diethyl ether: 
Vacuum drying provided Example 241 (0.79 g) as a 
white amorphous solid: NMR consistent with 

structure; MS (IS) m/e 588 (M + 1); Anal. Calc'd 
for C34H45N504-HC1 : C, 65.42; H, 7.42; N, 11.22. 
Found: C, 64.26; H, 7.37; N, 10.93. The second 
diastereomer (0.65 g) (retention time = 8.23 min) 
was dissolved in ethyl acetate (20 mL) and then a 
saturated solution of hydrochloric acid in diethyl 
ether (2 mL) was added, with stirring. The white 
precipitate was collected by vacuum filtration and 
rinsed with diethyl ether. Vacuum drying provided 
Example 242 (0.61 g) as a white amorphous solid: 
NMR consistent with structure; MS (IS) m/e 588 (M + 
1); Anal. Calc'd for C34H4SN5O4 -HCl : C, 65.42; H, 
7.42; N, 11.22. Found: C, 64.52; H, 7.31; N, 
10.72. 
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Preparation 250 

o" 




H 



To a C'C solution of pyrazole (20.0 g, 294 mmol) and 
fuming nitric acid (40 ml, 881 mmol) was added 
concentrated sulfuric acid (40 ml, 750 mmol), with 
stirring. After addition was complete, the ice bath 
was removed and the reaction was heated to a gentle 
reflux for 1 h. The reaction was allowed to cool 
and was then poured into ice water, providing an 
off-white precipitate. The precipitate was 

collected by vacuum filtration and the crude solid 
was recrystallized in methanol to give the desired 
product as a white solid (20.4 g, 61%): NMR 
consistent with structure; MS (IS) m/e 114 (M + 1). 



Preparation 451 




To a stirring slurry of 2-naphthyl acetic acid~in 
carbon tetrachloride (100 mL) at 0^'C was added 
thionyl chloride (64.01 g, 538 mmol). The mixture 
was heated at 70^'C for Ih, then cooled to O^C . N- 
bromosuccinimide (57.4 g, 323 mmol), hydrobromic 
acid (48% aq, 1.7 mL) and carbon tetrachloride (100 
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mL) were added, and this mixture was heated to 
reflux for 2 h. After allowing the reaction mixture 
to cool to room temperature, the succinimide was 
filtered away and ethanol (150 mL) was added 
dropwise. This solution stirred for 1 h at room 
temperature and was then concentrated in v^acuo to 
provide an orange oil. The crude oil was purified 
by flash chromatography (silica gel; 10% ethyl 
acetate/hexanes ) to provide a yellow oil which 
solidified upon sitting. The solid was triturated 
with 5% ethyl acetate/hexanes to provide the desired 
product as- a white solid (37.5 g, 48%): : 'H NMR 
consistent with structure; MS (FD) m/e 292,294 
(M+) ; Anal. Calc'd for Ci4HiiBr02: C, 57.36; H, 4.47. 
Found: C, 58.27; H, 4.51. 
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Preparation 452 
O" 




To a stirring slurry of sodium hydride (1.30 g of a 
60% dispersion in mineral oil, 32.5 mmol) in N,N- 
dimethylf ormamide (35 mL) at O'-'C, was added a 
solution of the product of Preparation 451 (3.50 g, 
31.0 mmol) in N, N-dimethyl f ormamide (25 mL) . This 
solution stirred at O'^C for 10 min then a solution of 
the product of Preparation 451 (9,98 g, 34.04 mmol) 
in N, N-dimethylf ormamide (50 mL) was added. The 
reaction stirred for 12 h at room temperature, at 
which time it was quenched with brine and extracted 
with ethyl acetate. The combined extracts were 
washed with brine, dried (sodium sulfate) and 
evaporated in -^acuo to provide a yellow oil. Flash 
chromatography (silica gel, 15%-40% ethyl 

acetate/hexanes ) yielded the desired product as a 
light -yellow oil (5.40 g, 54%): NMR consistent 

with structure; MS (IS) m/e 326 (M + 1) . 
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Preparation 453 




To a suspension of 5% palladium on carbon (5.00 g) 
and tetrahydrof uran (100 mL) , in a Parr reaction 
bottle, was added the product of Preparation 452 

(5.00 g, 15.4 mmol) as a solution in 50 mL 
tetrahydrof uran . The reaction bottle was placed on 
a Parr shaker, and shaken at room temperature for 
3.5 h under a hydrogen atmosphere (35 psi). The 
reaction was filtered through a pad of Celite 521 
and the filtrate was then added to a previously 
prepared mixture of the product of Preparation Id 
from Examples Part 2A (4.00 g, 10.5 mmol), 1,3- 
dicyclohexyl ca rbodi imide (2.44 g, 11.8 mmol ) and 1 - 
hydroxybenzotriazole hydrate (1.51 g, 11.8 mmol) in 
50 mL tetrahydrof uran at room temperature. The 
reaction was stirred for 16 h at room temperature, 
then the solvent was evaporated under reduced 
pressure. The residue was dissolved in ethyl 

acetate and the remaining solids were filtered away. 
The filtrate was purified by flash chromatography 

(silica gel, 70% ethyl acetate/hexanes - ethyl 
acetate) to give the desired product as a white 
solid foam (4.75 g, 69%): NMR consistent with 

structure; MS (IS) m/e 658 (M + 1); Anal. Calc'd 
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for C36H43NSO7: C, 65.74; H, 6.59; N, 10.65. Found: 
C, 65.11; H, 6.46; 10.66. 



Prepazration 4 54 




To a solution of the product of Preparation 453 
(3.95 g, 6.01 mmol) in tet rahydrof uran (60 mL) , 
water (30 roL) and ethanoi (10 ruL) at room 
temperature was added lithium hydroxide (1.01 g, 
24.0 mmol). The reaction stirred 25 min at room 
temperature, at which time the t etrahydrof uran was 
evaporated under reduced pressure. The residue was 
diluted with water and extracted with diethyl ether 
(the ether extracts were discarded) . The aqueous 
layer was acidified (pH 2-3) with IN HCl and then 
extracted with diethyl ether and ethyl acetate. The 
combined organic layers were washed with brine, 
dried (sodium sulfate) and concentrated under 
reduced pressure to provide the desired product as a 

1 i ght ~"t ah '~ s o"ri d~^f oam~" t ha wa's^Hj s e^^^ — f ur t he r " 

purification (3.55 g, 94%):'h NMR consistent with 
structure; MS (IS) m/e 630 (M + 1) . 
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Preparation 455 

o 




To a solution of the product of Preparation 454 
(0.40 g, 0.64 mmol) in anhydrous dichloromethane (20 
mL) at 0°C was added N-methylmorpholine (0.08 mL, 
0.76 mmol) and 2-chloro-4 , 6-dimethoxy-l , 3 , 5-triazine 
(0,12 g, 0.70 mmol). This mixture stirred for 1 h, 
warming to room temperature, at which time 
pyrrolidine (0.06 mL, 0.70 mmol) was added. The 
reaction stirred for 4 h at room temperature, then 
the solvent was evaporated under reduced pressure. 
The residue was dissolved in ethyl acetate, the 
solids were filtered away and the filtrate was 
purified by flash chromatography (silica gel, ethyl 
acetate - 10% methanol/ethy 1 acetate) to give the 
desired product as an off-white solid foam (0.21 g, 
48%) : NMR consistent with structure; MS (IS) m/e 

683 (M + 1); Anal. Calc'd for C^aIUg^gOc,: C, 66.84; 
H, 6.79; N, 12.31. Found: C, 64.83; H, 6.53; N, 
12 . 64 . 
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Example 243 
H H 




To a stirring solution of the product of Preparation 
455 (0.19 g, 0.29 mmol) and anisole (0.03 ruL, 0.30 
inmol) in anhydrous dichloromethane (12 mL) at O^'C was 
added trif luoroacetic acid (1.8 mL) via syringe. 
The reaction was stirred for 4 h, warming to room 
temperature and then was quenched by pouring over 
ice-cooled saturated sodium bicarbonate. The 
organic layer was collected and the aqueous layer 
was extracted twice with dichloromethane. The 
combined organic layers were washed with sodium 
bicarbonate, water and brine, then dried (sodium 
sulfate) and evaporated in v^acuo to give an light 
yellow solid foam. The impure foam was purified by 
flash chromatography (silica gel, ethyl acetate - 
10% methanol /ethyl acetate - 5% t riethy lamine/10% 
methanol /ethyl acetate) to provide an off-white 
solid foam (0.11 g, 65%). The free based" ma t~erial^ 
was dissolved in ethyl acetate (5 mL) and then a 
saturated solution of hydrochloric acid in diethyl 
ether (1 mL) was added, with stirring. The white 
precipitate was collected by vacuum filtration and 
rinsed with diethyl ether. Vacuum drying provided 
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the desired product (0.12 g) as a white amorphous 
solid: NMR consistent with structure; MS (IS) 

lu/e 583 (M + 1); Anal. Calc'd for C33H38Nb04*2HCl : 
60.46; H, 6.15; 12.82. Found: C, 61.22; H, 

6,50; N, 12.75. 



Preparation 45 6 




To a solution of the product of Preparation 454 
(0.50 g, 0.80 mmol) in anhydrous dichloromethane (25 
mL) at 0"^C was added N-methylmorpholine (0.11 mL, 
0.95 mmol ) and 2-chiorQ-4 , 6 -dimethoxy- 1 , 3 , 5-triazine 
(0.15 g, 0.87 mmol). This mixture stirred for 1 h, 
warming to room temperature, at which time a 2M 
solution of N, N-dimethylamine (0.83 mL, 1.67 mmol) 
was added. The reaction stirred for 4 h at room 
temperature, then the solvent was evaporated under 
reduced pressure. The residue was dissolved in 
ethyl acetate, the solids were filtered away and the 
filtrate was purified by flash chromatography 
(silica gel, ethyl acetate - 10% methanol /ethyl 
acetate) to give the desired productas a light 
yellow solid foam (0.27 g, 52%): M-I NMR consistent 
with structure; MS (IS) /n/e 657 (M + 1); Anal. 
Calc'd for C-ye.H,,Ne06 : C, 65.84; H, 6.75; N, 12.80. 
Found: C, 63.89; H, 6.65; N, 13.06. 
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Example 244 




To a stirring solution of the product of Preparation 
456 (0.26 g, 0.40 mmol) and anisole (0.04 mL, 0.42 
mmol) in anhydrous dichloromethane (15 mL) at 0^'C was 
added trif luoroacetic acid (2.3 mL) via syringe. 
The reaction was stirred for 4 h, warming to room 
temperature and then was quenched by pouring over 
ice-cooled saturated sodium bicarbonate. The 
organic layer was collected and the aqueous layer 
was extracted twice with dichloromethane. The 
combined organic layers were washed with sodium 
bicarbonate, water and brine, then dried (sodium 
sulfate) and evaporated in vacuo to give an light 
yellow solid foam. The impure foam was purified by 
flash chromatography (silica gel, ethyl acetate - 
10% jnethanol /ethyl acetate - 5% triethylamine/10% 
methanol/ethyl acetate) to provide an off-white 
solid foam (0.16 g, 64%). The free based material 
was dissolved in ethyl acetate (5 mL) and then a 
saturated solution of hydrochloric acid in diethyl 
ether (1 mL) was added, v/ith stirring. The white 
precipitate was collected by vacuum filtration and 
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rinsed with diethyl ether. Vacuuin drying provided 
the desired product {0.17 g) as an off-v/hite 
amorphous solid: NMR consistent with structure; 

MS (IS) m/e 557 (M + 1); Anal. Calc'd for 
C3iH36N604*2HCl : 59.14; H, 6.08; N, 13.35. Found: 

C, 59.87; H, 6.22; N, 13.16. 

Preparation 457 
O" 




To a stirring slurry of sodium hydride (1.49 g of a 
60% dispersion in mineral oil, 37,1 mmol) in N,N- 
dimethylf ormamide (35 mL) at 0"C, was added a 
solution of Preparation 450 (4.00 g, 35.4 mmol) in 
N, N-dimethy If ormamide (25 mL) . This solution 

stirred at O'^C for 10 min then a solution of the 
product of Preparation 2 from Examples Part 2A (10.6 
g, 3 8.9 mmol) in N, N-dimethy If ormamide (50 mL). was 
added. The reaction stirred for 12 h at room 
temperature, at which time it was quenched with 
brine and extracted with ethyl acetate. The 
combined extracts were washed with brine, dried 
(sodium sulfate) and evaporated to provide a yellow 
oil. Flash chromatography (silica gel, 15%-40% 
ethyl acetate/hexanes) yielded the desired product 
as a light-yellow oil (9.90 g, 92%): NMR 
consistent with structure; MS (IS) m/e 304 (M - 1); 
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Anal. Caic'd for Ci4HirM30-. : C, 55.08; H, 4.95; N, 
13.76. Found: C, 55.26; H, 4.89; N, 13.62. 



Preparation 458 




To a suspension of 5% palladium on carbon (2.50 g) 
and tetrahydrofuran (60 mL) , in a Parr reaction 
bottle, was added the product of Preparation 457 
(2.60 g, 8.55 mmol) as a solution in 30 mL 
tetrahydrofuran. The reaction bottle was placed on 
a Parr shaker, and shaken at room temperature for 
-3.5 h under a hydrogen atmosphere (35 psi) . The 
reaction was filtered through a pad of Celite 521 
and the filtrate was then added to a previously 
prepared mixture of the product of Preparation Id 
from Examples Part 2A (3.25 g, 8.55 mmol), 1,3- 
dicyclohexylcarbodiimide (1.94 g, 9.40 mmol) and 1- 

hydroxybenzotriazole hydrate (1.28 g, 9.40 mmol) in 

35 mL tetrahydrofuran at room temperature. The 
reaction was stirred for 16 h at room temperature, 
then the solvent was evaporated under reduced 
pressure. The residue was dissolved in ethyl 

acetate and the solids were filtered away. The 
filtrate was purified by flash chromatography 
(silica gel, 70% ethyl acetate/hexanes - ethyl 
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acetate) to give the desired product as a white 
solid foam (4.14 g, 75%): 'h NMR consistent with 
structure; MS (IS) m/e 638 (M + 1); Anal. Calc'd 
for C33H43N5O8: C, 62.15; H, 6.80; N, 10.98. Found: 
C, 62.05; H, 6.85; N, 11.07. 



Preparation 459 

o 




I 

To a solution of the product of Preparation 458 
(3,95 g, 6.21 mmol) in t etrahydrof uran (60 mL) , 
water (30 mL) and ethanol (10 mL) at room 
temperature was added lithium hydroxide (1.04 g, 
24,8 mmol) . The reaction stirred 25 min at room 
temperature, at which time the tetrahydrof uran was 
evaporated under reduced pressure. The residue was 
diluted with water and extracted with diethyl ether 
(the ether extracts were discarded) , The aqueous 
layer was acidified (pH 2-3) with IN HCl and then 
extracted with diethyl ether and ethyl acetate. The 
combined organic layers were washed with brine, 
dried (sodium sulfate) and concentrated under 
reduced pressure to provide the -desired product as 
an off-white solid foam that was used without 
further purification (3.53 g, 93%): NMR 
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consistent with structure; MS (IS) m/e 610 (M + 1); 
Anal. Calc'd for CaiH^oM^^Oe: C, 61.07; H, 6.45; N, 
11.49. Found: C, 59.51; H, 6.17; 11.86. 



Preparation 460 




I 

To ■ a solution of the product of Preparation 458 
(0.60 g, 0.99 mmol) in anhydrous dichloromethane (35 
mL) at O'^^C was added N-methylmorpholine (0.13 mL, 
1.18 mmol) and 2 -chloro-4 , 6-dimethoxy-l , 3 , 5-triazine 
(0.19 g, 1.09 mmol). This mixture stirred for 1 h, 
warming to room temperature, at which time 
pyrrolidine (0.09 mL, 1.04 mmol) was added. The 
reaction stirred for 2 h at room temperature, then 
the solvent was evaporated under reduced pressure. 
The residue was dissolved in ethyl acetate, the 
solids were filtered away and the filtrate was 
P^-^A^_i:?d _ b>^_ f J^ash chroma tograp»hy (silica gel, 90% 
ethyl acetate/hexanes - 10% methanol /ethyl acetate) 
to give the desired product as an off-white solid 
foam (0.375 g, 57%): NMR consistent with 

structure; MS (IS) w/e 661 (M - 1); Anal. Calc'd 
for C, 63,43; H, 7.00; N, 12.68.' Found: 

C, 63.03; H, 7.00; N, 12.62. 
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Exajnple 24 5 




2HCI 



To a stirring solution of the product of Preparation 
450 {0.26 g, 0.39 mmol) and anisole (0.04 mL, 0.42 
mmol) in anhydrous dichloromethane (15 mL) at O'^'C was 
added trif luoroacetic acid (2.3 mL) via syringe. 
The reaction was stirred for 4 warming to room 

temperature and then was quenched by pouring over 
ice-cooled saturated sodium bicarbonate. The 
organic layer was collected and the aqueous layer 
was extracted twice with dichloromethane. The 
combined organic layers were washed with sodium 
bicarbonate, water and brine, then dried (sodium 
sulfate) and evaporated in vacuo to give an light 
yellow solid foam. The impure foam was purified by 
flash chromatography (silica gel, ethyl acetate 
10% methanol/ethyl acetate - 5% triethylamine/10% 
methanol/ethyl acetate) to provide a white solid 
foam (0.17 g, 80%). The free based material was 
dissolved in ethyl acetate (5 mL) and then a 
saturated solution of hydrochloric acid in diethyl 
ether (1 mL) was added, with stirring. The v/hite 
precipitate was collected by vacuum filtration and 
rinsed with diethyl ether. Vacuum drying provided 
the desired product (0.18 g) as a white amorphous 
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solid: NMR consistent with structure; MS (IS) 

m/e 563 (M + 1); Anal. Calc'd for C3oH7«Nt.Os* 2HC1 : 
56.69; H, 6.34; N, 13.22. Found: C, 58.29; H, 
6.29; N, 13.52. 



Preparation 461 

o 




I 

To a solution of the product of Preparation 459 
(0.60 g, 0.99 mmol) in anhydrous dichloromethane (35 
mL) at 0'~'C was added N-methylmorpholine (0.13 mL, 
1.18 rranol) and 2-chloro-4 , 6-dimethoxy-l , 3 , 5-tria2ine 
(0.19 g, 1.09 mmol). This mixture stirred for 1 h, 
warming to room temperature, at which time a 2M 
solution of N,N-dimethylamine (0.52 mL, 1.04 mmol) 
was added. The reaction stirred for 2 h at room 
temperature, then the solvent was evaporated under 
reduced pressure. The residue was dissolved in 
_g^^_i_acetate, the solids were filtered away and the 
filtrate was purified by flash chromatography 
(silica gel, 90% ethyl acetate/hexanes - 10% 
methanol/ethyl acetate) to give the desired product 
as an off-white solid foam (0.35 g, 56%): NMR 
consistent with structure; MS (IS) m/e 635 (M - 1); 
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Anal. Caic'd for C-33H44N6O7 : C, 62.25; H, 6.97; N, 
13.20. Found: C. 61.78; H, 6.89; N, 13.05. 



To a stirring solution of the product of Preparation 
461 (0.25 g, 0.39 mmol) and anisole (0.04 mL, 0.42 
mmol) in anhydrous dichloromethane (15 mL) at O'^C was 
added trif luoroacetic acid (2.3 mL) via syringe. 
The reaction was stirred for 4 h, warming to room 
temperature and then was quenched by pouring over 
ice-cooled saturated sodium bicarbonate. The 
organic layer was collected and the aqueous layer 
was extracted twice with dichloromethane. The 
combined organic layers were washed with sodium 
bicarbonate, water and brine, then dried (sodium 
sulfate) and evaporated in vacuo to give an light 
yellow solid foam. The impure foam was purified by 
flash chromatography (silica gel, ethyl acetate - 
10% methanol/ethyl acetate - 5% t riethy lamine/10% 
methanol/ethyl acetate) to provide a white solid 
foam (0.19 g, 89%). The free based material was 
dissolved in (5 mL) ethyl acetate and then a 
saturated solution of hydrochloric acid in diethyl 



Example 246 




NH 




O 
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ether {1 mL) was added, with stirring. The white 
precipitate was collected by vacuum filtration and 
rinsed with diethyl ether. Vacuum drying provided 
the desired product (0.19 g) as a white amorphous 
solid: NMR consistent with structure; MS (IS) 

m/e 537 (M + 1); Anal. Calc'd for C26H36N6O5* 2HC1 : C, 
55.17; 6.28; N,13.79. Found: C, 56.27; H, 6.15; 

N, 14.06. 



Preparation 462 

o 




To a suspension of 5% palladium on carbon (0.65 g) 
and tetrahydrof uran (40 mL) , in a Parr reaction 
bottle, was added the product of Preparation 457 
(0,65 g, 2.14 mmol) as a solution in 20 mL 
tetrahydrof uran . The reaction bottle was placed on 
a Parr shaker, and shaken at room temperature for 
2.5 h _^nd.er ^_a ^hydrogen atmosphere (35 psi). The 
reaction was filtered through a pad of Celite 521 
and the filtrate was then added to a previously 
prepared mixture of the product of Preparation Ij, 
from Examples Part 2A (0.81 ' g, 2.14 mmol), 1,3- 
dicyclohexylcarbodiimide (0.49 g, 2.35 mmol) and 1- 
hydroxybenzotriazole hydrate (0.32 g, 2.35 mmol) in 
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30 mL tetrahydrof uran at room temperature. The 
reaction was stirred for 16 h at room temperature, 
then the solvent was evaporated under reduced 
pressure. The residue was dissolved in ethyl 

acetate and the solids were filtered away. The 
filtrate was purified by flash chromatography 
(silica gel, 70% ethyl acetate/hexanes - ethyl 
acetate) to give the desired product as a white 
solid foam (0.82 g, 60%): NMR consistent with 

structure; MS (IS) m/e 636 (M + 1); Anal. Calc'd 
for C34H4SN5O7: C, 64.23; H, 7.13; N, 11.02. Found: 
C, 64.53; H, 7.04; N, 10.97. 



Preparation 4 63 

O 




To a solution of the product of Preparation 462(0.72 
g, 1.14 mmol) in tetrahydrof uran (30 mL) , water (15 
mL) and ethanol (5 mL) at room temperature was added 
lithium hydroxide (0.19 g, 4.54 mmol). The reaction 
stirred 25 min at room temperature, at which time 
the tetrahydrof uran was evaporated under reduced 
pressure. The residue was diluted with water and 
extracted with diethyl ether (the ether extracts 
were discarded) . The aqueous layer was acidified 
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(pH 2-3) with IN HCl and then extracted with diethyl 
ether and ethyl acetate. The combined organic 
layers v;ere washed with brine, dried (sodium 
sulfate) and concentrated under reduced pressure to 
provide the desired product as a white solid that 
was used without further purification (0.71 99%): 
bJMR consistent with structure; MS (IS) m/e 606 (M 
- 1) . 



Preparation 4 64 

o 




I 

To a solution of the product of Preparation 463 
(0.20 g, 0.32 mmol) in anhydrous dichloromethane (20 
mL) at O^C was added N-methylmorpholine (0.05 mL, . 
0.39 mmol) and 2-chloro-4 , 6-dimethoxy-l , 3 , 5-triazine 
(0.07 g, 0.35 mmol). This mixture stirred for 1 h, 
warming to room temperature, at which time 
pyrrolidine (0.03 mL, 0.3 5 mmol) was added. The 

--reaction— sti rred-^f or —2- "h- at — ^room bemperatu-re'— -then- 

the solvent was evaporated under reduced pressure. 
The residue was dissolved in ethyl acetate, the 
solids were filtered away and the filtrate was 
purified by flash chromatography (silica gel, 90% 
ethyl acefate/hexanes - lOv: methanol /ethyl acetate) 
to give the desired producr as an off-white solid 
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foam (0.18 g, 85%): NMR consistent v/ith 

structure; MS (IS) m/e 661 (M + 1); Anal. Calc'd 
for C3tiH48N606: C, 65.43; H, 7.32; N, 12.72. Found: 
C, 64.37; 7.24; N, 12.47. 



Example 247 




2HCI 



To a stirring solution of the product of Preparation 
464 (0.21 g, 0.31 mmol ) and anisole (0.04 mL, 0,42 
mmol) in anhydrous dichloromethane (15 mL) at O^C was 
added trif luoroacetic acid (1.8 inL) via syringe. 
The reaction was stirred for 4 h, warming to room 
temperature and then was quenched by pouring over 
ice-cooled saturated sodium bicarbonate. The 
organic layer was collected and the aqueous layer 
was extracted twice with dichloromethane. The 
combined organic layers were washed with sodium 
bicarbonate, water and brine, then dried (sodium 
sulfate) and evaporated in vacuo to give an light 
yellow solid foam. The impure foam was purified by 
flash chromatography (silica gel, ethyl acetate - 
10% methanol/ethyl acetate - 5% triethylamine/10% 
methanol /ethyl acetate) to provide a white solid 
foam (0.15 g, 86%). The free based material was 
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dissolved in ethyl acetate (5 mL) and then a 
saturated solution of hydrochloric acid in diethyl 
ether (1 mL) was added, with stirring. The white 
precipitate was collected by vacuum filtration and 
rinsed with diethyl ether. Vacuum drying provided 
the desired product (0.13 g) as a white amorphous 
solid: NMR consistent with structure; MS (IS) 

m/e 561 (M + 1); Anal. Calc'd for C3iH4oN604*2HCl : C, 
58,76; H, 6.68; 13.26. Found: C, 59.73; 

6.63; N, 13.35. 



To a solution of the product of Preparation 463 
(0.32 g, 0.52 mmol) in anhydrous dichloromethane (20 
mL) at C'C was added N-methylmorpholine (0.'07 mL, 
0.62 mmol) and 2 -chloro-4 , 6-dimethoxy-l , 3 , 5- t riazine 
(0.10 g, 0.57 mmol). This mixture stirred for 1 h, 

vTarming ~ to ' ~rdom~"t emg^^^^ ^hi'chT "t ime ~"a" 2M 

solution of N, N-dimethylamine (0.29 mL, 0.57 mmol) 
was added. The reaction stirred for 2 h at room 
temperature, then the solvent was evaporated under 
reduced pressure. The residue was dissolved in 
ethyl acetate, the solids were filtered away and the 
filtrate was purified by flash chromatography 



Preparation 4 65 




NH 
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(silica gel, 90% ethyl acetate/hexanes - 10% 
methanol/ethyl acetate) to give the desired product 
as an off-white solid foam (0.19 g, 58%): NMR 
consistent with structure; MS (IS) m/e 635 (M + 1) ; 
Anal. Calc'd for Ci^iBdsNeOs: C, 64.33; H, 7.30; N, 
13.24. Found: C, 63.64; H, 7.35; 12.95. 



To a stirring solution of the product of Preparation 
465 (0.19 g, 0.29 mmol) and anisole (0.03 mL, 0.33 
ininol) in anhydrous dichloromethane (15 mL) at O'^^C was 
added trif luoroacetic acid (1.8 mL) via syringe. 
The reaction was stirred for 4 h, warming to room 
temperature and then was quenched by pouring over 
ice-cooled saturated sodium bicarbonate. The 
organic layer was collected and the aqueous layer 
was extracted twice with dichloromethane. The 
combined organic layers were washed with sodium 
bicarbonate, water and brine, then dried (sodium 
sulfate) and evaporated in vacuo to give an light 
yellow solid foam. The impure foam was purified by 
flash chromatography (silica gel, ethyl acetate - 
10% methanol/ethyl acetate - 5% t riethylamine/ 10% 



Example 248 




NH 
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methanol /ethyl acetate) to provide a white solid 
foam (0.14 g, 88%). The free based material was 
dissolved in ethyl acetate (5 mL) and then a 
saturated solution of hydrochloric acid in diethyl 
ether (1 mL) was added, with stirring. The white 
precipitate was collected by vacuum filtration and 
rinsed with diethyl ether. Vacuum drying provided 
the desired product (0.12 g) as a white amorphous 
solid: NMR consistent with structure; MS (IS) 

m/e 535 (M + 1); Anal. Calc'd for C29H38N604*2HC1 : C, 
57.33; H, 6.64; 13.83. Found: C, 58.11 H, 6.61; 

N, 13.78. 



Preparation 4 66 




To a suspension of 5% palladium on carbon (2.60 g) 
and tetrahydrof uran (100 mL) , in a Parr reaction 
bottle, was added the product of Preparation 136 

from Exampl_e3 Par_t^ (5.00 q. 15^._3 mmol) as_ _a. 

solid. The reaction bottle was placed on a Parr 
shaker, and shaken at room temperature for 2 h under 
a hydrogen atmosphere (40 psi). The reaction was 
filtered through a pad of Celite 521 and the 
filtrate was then added to a previously prepared 
mixture of the product of Preparation Ij from 
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Examples Part 2A (5.80 g, 15.3 mmol), 1,3- 
dicyclohe>:ylcarbodiimide (3.48 g, 16.9 mmol) and 1- 
hydroxybenzotriazole hydrate (2.29 g, 16.9 mmol) in 
50 mL tetrahydrof uran at O'^'C . The reaction was 
stirred for 16 h at room temperature, then the 
solvent was evaporated under reduced pressure. The 
residue was dissolved in ethyl acetate and the 1,3- 
dicyclohexylurea was filtered away. The filtrate 
was purified by flash chromatography (silica gel, 
80% ethyl acetate/hexanes - 5% methanol/ethyl 
acetate) to give the desired product as a light 
yellow solid foam (7.96 g, 80%): NMR consistent 

with structure; MS (IS) m/e 656 (M + 1); Anal . 
Calc'd for C37H45N5O6 : C, 67.77; H, 6.92; N, 10.68, 
Found: C, 67.49; H, 6.88; N, 11.71. 



Preparation 467 

o 




To a solution of the product of Preparation 466(8.73 
g, 13.3 mmol) in tetrahydrof uran (120 mL) and water 
(60 mL) at room temperature was added lithium 
hydroxide (2.23 g, 53.2 mmol). The reaction stirred 
35 min at room temperature, at which time the 
tetrahydrof uran was evaporated under reduced 
pressure. The residue was diluted with water and 
extracted with diethyl ether (the ether extracts 
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were discarded) . The aqueous layer was acidified 
(pH 2-3) with IN HCl and then extracted with diethyl 
ether and ethyl acetate. The combined organic 
layers were washed with brine, dried (sodium 
sulfate) and concentrated under reduced pressure to 
provide the desired product as a light yellow solid 
foam that was used without further purification 
(8.18 g, 98%): NMR consistent with structure; MS 

(IS) m/e 628 (M + 1); Anal. Calc'd for C3SH41N5O6: C, 
66.97; H, 6.58; M, 11.16. Found: C, 66.68; H, 
6.75; N, 11.12. 



Preparation 4 68 




To a solution of the product of Preparation 467 
(2.90 g, 4,61 mmol) in anhydrous dichloromethane (40 
mL) at 0°C was added N-methylmorpholine (0.61 mL, 
5-53 mmol) and 2-chloro-4 , 6-dimethoxy-l , 3 , 5-triazine 
,_l^_^Qj__g_^__j^9 9 mmol) . This mixture stirred for 1 h, 
warming to room temperature, at which time 4- 
methylpiperidine (0.60 mL, 5.07 mmol) was added. 
The reaction stirred for 2 h at room temperature, 
then more 2-chloro-4, 6-dimethoxy-l , 3 , 5-triazine 
(0.20 g) was added. The reaction was stirred for 
another 1 h and the solvent was evaporated under 



BNSOOCID: cWO 9908699A1 _l_> 



SUBSTITUTE SHEET (RULE 26) 



wo 99/08699 



PCT/US98/17229 



617 

reduced pressure. The residue was dissolved in 
ethyl acetate, the solids were filtered away and the 
filtrate was purified by flash chromatography 
{silica gel, ethyl acetate - 10% methanol/ethyl 
acetate) to give the desired product as a light 
yellow solid foam (2.99 g, 92%): NMR consistent 

with structure; MS (IS) m/e 709 (M + 1); Anal. 
Calc'd for C^iHssWeOs: C, 69.47; H, 7.39; N, 11.85. 
Found: C, 69.30; H, 7.47; N, 11.92, 



Example 24 9 and 250 




To a stirring solution of the product of Preparation 
468 (4.40 g, 6.20 mmol) and anisole (0.71 mL, 6.50 
mmol) in anhydrous dichloromethane (140 mL) at O^'C 
was added tri f luoroacet ic acid (14 mL) via syringe. 
The reaction was stirred for 4 h warming to room 
temperature and then was quenched by pouring over 
ice-cooled saturated sodium bicarbonate. The 
organic layer was collected and the aqueous layer 
was extracted twice with dichloromethane. The 
combined organic layers were washed with sodium 
bicarbonate, water and brine, then dried (sodium 
sulfate) and evaporated in \racuo to give an light 
yellow solid foam. The impure foam was purified by 
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flash chromatography (silica gel, 5% methanol /ethyl 
acetate- 5% triethylamine/ 10% methanol/ethyl 
acetate) to provide the desired product as a light 
yellow solid foam (3.75 g, 99%). NMR consistent 

with structure; MS (IS) m/e 609 (M + 1); Anal. 
Calc'd for C36H44N6O3 : C, 71.03; H, 7.29; N, 13.80. 
Found: C, 69,83; H, 7.17; 13.54. 

Diastereomeric separation: the desired product was 
resolved by HPLC [Kromasil packing material, 15% 3A 
alcohol/ 85% heptane (w/ 0.2% DMEA) ] to provide two 
diastereomers , The first diastereomer (1.30 g) 
(retention time = 6.77 min) was dissolved in ethyl 
acetate (20 mL) and then a saturated solution of 
hydrochloric acid in diethyl ether (3 mL) was added, 
with stirring. The white precipitate was collected 
by vacuum filtration and rinsed with diethyl ether. 
Vacuum drying provided Example 249 (1.10 g) as a 
white amorphous solid: NMR consistent with 

structure; MS (IS) m/e 609 (M 4- 1); Anal. Calc'd 
for C3bH44N603-HCl : C, 67.02; H, 7.03; N, 13.03. 
Found: C, 66.53; H, 6.96; N, 12.80. The second 
diastereomer (1.50 g) (retention time = 9.17 min) 
was dissolved in ethyl acetate (20 mL) and then a 
saturated solution of hydrochloric acid in diethyl 
ether (3 mL) was added, with stirring. The white 
precipitate was collected by vacuum filtration and 
rinsed with diethyl ether. Vacuum drying provided 

Exampl_e___2.5,0_ _(.l,. 4.7 gj__as„ a__^j^hij:e __ar^ 

NMR consistent with structure; MS (IS) in/e 609 (M 
+ 1); Anal, Calc'd for C3gH44Ng03*HC1 : C, 67.02; H, 
7.03; N, 13.03. Found: C, 66.08; H, 6.95; N, 
12 .71 . 
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Preparation 469 

o 




To a solution of the product of Preparation 467 
(5.10 g, 8.11 mmol) in anhydrous dichloromethane (75 
mL) at 0*^C was added N-methy Imorpholine (1,07 mL, 
9.73 mmol) and 2-chloro-4 , 6-dimethoxy-l , 3 , S-triazine 
(1.85 g, 10.5 mmol). This mixture stirred for 1 h, 
warming to room temperature, at which time 
pyrrolidine (0.75 mL, 8.93 mmol) was added. The 
reaction stirred for 2 h at room temperature, then 
more 2 -chloro-4 , 6-dimethoxy-l , 3 , 5 - triazine (0.20 g) 
was added. The reaction was stirred for another 1 h 
and the solvent was evaporated under reduced 
pressure. The residue was dissolved in ethyl 

acetate, the solids were filtered away and the 
filtrate was purified by flash chromatography 
(silica gel, ethyl acetate - 10% methanol /ethyl 
acetate) to give the desired product as a light 
yellow solid foam (5,30 g, 96%): NMR consistent 

with structure; MS (IS) m/e 681 (M + 1); Anal. 
Calc'd for C39H48N6O5 : C, 68.80; H, 7.11; N, 12.34. 
Found: C, 68.07; H, 7.10; N, 12.85. 
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Example 251 and 2 52 




o 



2HCI 



NH 




N 



N 




To a stirring solution of the product of Preparation 
469 (5.15 g, 7.55 mmol ) and anisole (0.86 mL, 7.93 
mmol) in anhydrous dichloromethane {150 mL) at 0""'C 
was added trif luoroacetic acid (15 mL) via syringe. 
The reaction was stirred for 4 h warming to room 
temperature and then was quenched by pouring over 
ice-cooled saturated sodium bicarbonate. The 
organic layer was collected and the aqueous layer 
was extracted twice with dichloromethane. The 
combined organic layers were washed with sodium 
bicarbonate, water and brine, then dried (sodium 
sulfate) and evaporated in vacuo to give an light 
yellow solid foam. The impure foam was purified by 
flash chromatography (silica gel, 5% methanol /ethyl 
acetate - 5% triethylamine/10% methanol /ethyl 
acetate) to provide the desired product as an off- 

wh:i*t'e~sorili~ f-o"am "1^4^ 9-4 %-)^ ^M" -MMR--consl-s t ent- 

with structure; MS (IS) m/e 581 (M + 1); Anal. 
Calc'd for C34H40N6O3 : 70.32; H, 6.94; N, 14.47. 

Found: 70.34; H, 6.79; 13.70. 

Diastereomeric separation: the desired product was 
resolved by HPLC [Kromasil packing material, 15% 3A 
alcohol/ 85% heptane (w/ 0.2'.: dmEA) ] to provide two 
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diastereomers . The first dias t ereomer (1.70 g) 
(retention time = 7,72 min) was dissolved in ethyl 
acetate (20 mL) and then a saturated solution of 
hydrochloric acid in diethyl ether (3 mL) was added, 
with stirring. The white precipitate was collected 
by vacuum filtration and rinsed with diethyl ether. 
Vacuum drying provided Example 251 (1.27 g) as a 
off-white amorphous solid: 'H NMR consistent with 
structure; MS (IS) m/e 581 (M + 1); Anal. Calc'd 
for C34H4oN603*2HCl : C, 66.17; H, 6.70; N, 13.62. 
Found: C, 65.65; H, 6.90; N, 13.48. The second 
diastereomer (1.40 g) (retention time ^ 10.81) was 
dissolved in ethyl acetate (20 mL) and then a 
saturated solution of hydrochloric acid in diethyl 
ether (3 mL) was added, with stirring. The white 
precipitate was collected by vacuum filtration and 
rinsed with diethyl ether. Vacuum drying provided 
Example 252 (1.47 g) as a off -white amorphous solid: 
NMR consistent with structure; MS (IS) w/e 581 (M 
+ 1); Anal. Calc'd for C34H4oN603*2HCl : C, 66.17; H, 
6.70; N, 13.62. Found: C, 65,73 ; H, 7.03; N, 
13 .31 . 

Preparation 470 
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To a suspension of 5% palladium on carbon (2.60 g) 
and tetrahydrofuran (100 mL) , in a Parr reaction 
bottle, was added the product of Preparation 99 from 
Examples Part 2A (5.00 g, 15.3 mmol) as a solid. 
The reaction bottle was placed on a Parr shaker, and 
shaken at room temperature for 2 h under a hydrogen 
atmosphere (40 psi) . The reaction was filtered 
through a pad of Celite 521 and the filtrate was 
then added to a previously prepared mixture of the 
product of Preparation Ij from Examples Part 2A 
(5.80 g, 15.3 mmol), 1 , 3 -dicyclohexy Icarbodiimide 
(3.48 g, 16.9 mmol) and 1 -hydroxybenzotriazole 
hydrate (2.29 g, 16.9 mmol) in 50 mL tetrahydrofuran 
at O^^C . The reaction was stirred for 16 h at room 
temperature, then the solvent was evaporated under 
reduced pressure. The residue was dissolved in 

ethyl— "acetate ^a'nd^ -"the^ ~ lv3---di-cycl-ohexy lurea- — was 

filtered away. The filtrate was purified by flash 
chromatography (silica gel, 80% ethyl 

acetate/hexanes - 5% methanol /ethyl acetate) to give 
the desired product as a light yellow solid foam 
(7.96 g, 80%): '^H NMR consistent with structure; 
MS (IS) w/e 682 (M + 1); Anal. Calc'd for C39H47N5O6: 
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C, 68.70; H, 6.95; N, 10.27. Found: 
6.86; N, 10.77. 



PCT/US98/I7229 



C, 68.27; 



Preparation 471 




To a solution of the product of Preparation 470 
(8.73 g, 13.3 mmol) in tet rahydrof uran (120 mL) and 
water (60 mL) at room temperature was added lithium 
hydroxide (2.23 g, 53.2 mmol). The reaction stirred 
35 min at room temperature, at which time the 
tet rahydrof uran was evaporated under reduced 
pressure. The residue was diluted with water and 
extracted with diethyl ether (the ether extracts 
were discarded) . The aqueous layer was acidified 
(pH 2-3) with IN HCl and then extracted with diethyl 
ether and ethyl acetate. The combined organic 
layers were washed with brine, dried (sodium 
sulfate) and concentrated under reduced pressure to 
provide the desired product as a light yellow solid 
foam that was used without further purification 
(8.18 g, 98%): NMR consistent with structure; MS 

(IS) m/e 654 (M + 1); Anal. Calc'd for C37H4:iNs06 : 
67.98; 6.63; N, 10.71. Found: G, 66.83; H, 

6,59; N, 10.50. 
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Preparation 47 2 




To a solution of the product of Preparation 471 
(1.00 g, 1.52 mmol) in anhydrous dichloromethane (30 
mL) at O^-^C was added N-methylmorpholine (0.20 mL, 
1.82 mmol) and 2 -chloro-4 , 6-dimethoxy-l , 3 , 5-triazine 
(0.35 g, 1.98 mmol). This mixture stirred for 1 h, 
warming to room temperature, at which time a 2M 
solution of N, N-dimethylamine (0.84 mL, 1.68 mmol) 
was added. The reaction stirred for 2 h at room 
temperature, then more 2-chloro-4 , 6-dimethoxy-l , 3 , 5- 
triazine (0.08 g) was added. The reaction was 
stirred for another 1 h and the solvent was 
evaporated under reduced pressure. The residue was 
dissolved in ethyl acetate, the solids were 

filtered away and the filtrate was purified by flash 

— ch-roma-t ography ( silica g.e.l 90 % etl^Yj- 

acetate/hexanes - 10% methanol /ethyl acetate) to 
give the desired product as a light yellow solid 
foam (0.83 g, 80%): 'h NMR consistent with 

structure; MS (IS) w/e 681 (M + 1); Ancil , Calc'd 
for C-ioHaeNeiOs : C, 68.80; H, 7.11; N, 12,34. Found: 
C, 68,23; H, 7.03; N, 12.66. 
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Example 253 




To a stirring solution of the product of Preparation 
472 (3.10 g, 4,52 mmol ) and anisole (0.52 inL, 4.75 
mmol) in anhydrous dichloromethane (100 ruL) at O'^C 
was added trif luoroacet ic acid (10 mL) via syringe. 
The reaction was stirred for 4 h warming to room 
temperature and then was quenched by pouring over 
ice-cooled saturated sodium bicarbonate. The 
organic layer was collected and the aqueous layer 
was extracted twice with dichloromethane. The 
combined organic layers were washed with sodium 
bicarbonate, water and brine, then dried (sodium 
sulfate) and evaporated in v^acuo to give an light 
yellow solid foam. The impure foam was purified by 
flash chromatography (silica gel, 5% methanol /ethyl 
acetate - 5% triethylamine/10% methanoi/ethyl 
acetate) to provide the desired product as an off- 
white solid foam (2.40 g, 91%). "^H NMR consistent 
with structure; MS (IS) m/e 581 (M + 1); Anal. 
Calc'd for Cn^iH^ioNeOT : C, 70.32; H, 6.94; 14.47. 
Found: C, 69.35; H, 6.71; N, 14.10. 

Diastereomeric separation: the desired product was 
resolved by HPLC [Kromasil packing material, 15% 3A 
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alcohol/ 85% heptane (wV 0.2% DMEA) ] to provide two 
diastereomers . The second diastereomer (0.76 g) 
(retention time = 9.98 min) was dissolved in ethyl 
acetate (15 mL) and then a saturated solution of 
hydrochloric acid in diethyl ether (2 mL) was added, 
with stirring. The white precipitate was collected 
by vacuum filtration and rinsed with diethyl ether. 
Vacuum drying provided Example 2 53 (0.70 g) as a 
white amorphous solid: NMR consistent with 

structure; MS (IS) m/e 581 (M + 1); Anal. Calc'd 
for C34H4oN603-HCl : C, 66.18; H, 6.70; N, 13.62. 
Found: C, 64.39; H, 6.69; N, 13.19. 



Preparation 47 3 

o 




To a solution of the product of Preparation 5 from 
Examples Part 2A (3.60 g, 5.90 mmol) in anhydrous 
dichloromethane (60 mL) at O^'C was added N- 
m^hy ImoFph^^ 2^chl oro^~ 

4 , 6-dimethoxy-l, 3 , 5-triazine (1,35 g, 7.67 mmol). 
This mixture stirred for 1 h, v/arming to room 
temperature, at which time a 2M solution of N,N- 
dimethylamine (3,30 mL, 6.49 mmol) was added. The 
reaction stirred for 2 h at room temperature, then 
more 2 -chloro-4 , 6-dimethoxy-l , 3 , 5- triazine (0.30 g) 
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was added. The reaction was stirred for another 1 h 
and. the solvent was evaporated under reduced 
pressure. The residue was dissolved in ethyl 

acetate, the solids were filtered away and the 
filtrate was purified by flash chromatography 
(silica gel, ethyl acetate - 10% methanol /ethyl 
acetate) to give the desired product as a light 
yellow solid foam (2.93 g, 78%): NMR consistent 

with structure; MS (IS) m/e 637 (M + 1); Anal. 
Calc'd for C33H44N6O7 : C, 62.25; 6.97; 13.20. 

Found: C, 61.02; H, 6.67; N, 13.72. 



Exsonple 254 




2HCI 



To a stirring solution of the product of Preparation 
473 (3.60 g, 5.65 mmol) and anisole (0.65 mL, 5.93 
mmol) in anhydrous dichloromethane (13 0 mL) at O^'C 
was added tri f luoroacet ic acid (13 mL) via syringe. 
The reaction was stirred for 4 h warming to room 
temperature and then was quenched by pouring over 
ice-cooled saturated sodium bicarbonate. The 
organic layer was collected and the aqueous layer 
was extracted twice with dichloromethane. The 
combined organic layers were washed with sodium 
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bicarbonate, water and brine, then dried (sodium 
sulfate) and evaporated in vacuo to give an light 
yellow solid foam. The impure foam was purified by 
flash chromatography (silica gel, 5% methanol /ethyl 
acetate - 5% triethylamine/10% methanol /ethyl 
acetate) to provide the desired product as an off- 
white solid foam (2.20 g, 73%). NMR consistent 
with structure; MS (IS) m/e 537 (M + 1); Anal, 
Calc'd for C.eH^eNeOs : C, 62.67; H, 6.76; N, 15.66. 
Found: C, 62.53; H, 6.62; N, 15.57. 

Diastereomeric separation: the product was resolved 
by HPLC [Kromasil packing material, 15% 3A alcohol/ 
85% heptane (w/ 0.2% DMEA) ] to provide two 
diastereomers . The second diastereomer (0.45 g) 
(retention time = 10.70 min) was dissolved in ethyl 
acetate (10 mL) and then a saturated solution of 
hydrochloric acid in diethyl ether (2 mL) was added, 
with stirring. The white precipitate was collected 
by vacuum filtration and rinsed with diethyl ether. 
Vacuum drying provided Example 254 (0,40 g) as a 
white amorphous solid: NMR consistent with 

structure; MS (IS) m/e 537 (M + 1); Anal. Calc'd 
for C28H36N60s'2HCl : C, 55.17; H, 6.28; N, 13.79. 
Found: C, 56.56; H, 6.38; N, 14.26. 
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Preparation 474 




To a stirring slurry of sodium hydride (0.155 g of a 
60% dispersion in mineral oil, 3.86 mmol) in N,N- 
dimethyl formamide (30 mL) at OoC, was added a 
solution of 3-nitropyrrole (0.600 g, 3.68 mmol) in 
N-dimethylf ormamide (10 mL) . This solution 

stirred at OoC for 10 min then a solution of the 
product of Preparation 5, Examples Part 1, in N,N- 
dimethyl formamide (10 mL) was added. The reaction 
was stirred at room temperature for 15 h, , at which 
time it was quenched with brine and extracted with 
ethyl acetate. The combined extracts were washed 
with brine, dried (sodium sulfate) and evaporated to 
provide a yellow oil, which contained a 9:1 mixture 
of the desired regioisomer and the undesired 5- 
nitro-4-methyl regioisomer. Flash chromatography 
(silica gel, 20%-50% ethyl acetate/hexanes ) yielded 
the desired product as a light-yellow solid (2.53 g, 
60%) . 
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Preparation 47 5 




To a stirring solution of the product of Preparation 
474 (1.01 g, 1.59 mmol) in dioxane (30 mL) and water 
(15 mL) at. room temperature was added lithium 
hydroxide (0.26 g, 6.30 mmol). The reaction stirred 
25 min at room temperature, at which time the 
dioxane was evaporated under reduced pressure. The 
residue was diluted with water and extracted with 
diethyl ether (the ether extracts were discarded) . 
The aqueous layer was acidified (pH 2-3) with IN HCl 
and then extracted with diethyl ether and ethyl 
acetate. The combined organic layers were washed 
with brine, dried (sodium sulfate) and concentrated 
under reduced pressure to provide the desired 
product as a light tan solid foam that was used 
without further purification (0. 96 g, 99%): 



BNSDOCI D: <WO 9908699A 1 _(_> 



SUBSTITUTE SHEET (RULE 26) 



I 



wo 99/08699 PCT/US98/1 7229 

631 

Preparation 476 



9 

O-N 




To a stirring solution of Preapation 475 (0.433 g, 
1.46 mmol), L-proline methyl ester hydrochloride 
(0.241 g, 1.46 rranol), 1 -hydroxybenzot riazole hydrate 
(0.200 g, 1.46 mmol) and N-diisopropylethylamine 
(0.660 g, 5.10 mmol) in anhydrous 1 , 2 -dichlormethane 
(30 mL) , at room temperature, was added l-(3- 
dimethylaminopropyl ) -3 -ethy Icarbodiimide (0.310 g, 
1.60 mmol) . The reaction was stirred for 18 h at 
room temperature, quenched with water (50 mL) and 
the aqueous layer was extracted with ethyl acetate. 
The combined extracts were washed with 10% citric 
acid, saturated sodium bicarbonate, water and brine, 
dried (sodium sulfate) and evaporated to provide a 
yellow solid. Rotary chromatography (silica gel, 
35% ethyl acetate/hexanes - 85% ethyl 

acetate/hexanes) gave 0.250 g (42%) of the desired 
productas a white foam solid. 
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Preparation 477 




To a suspension of 5% palladium on carbon (1.75 g) 
ethyl acetate (90 mL) and ethanol (10 mL) , in a Parr 
reaction bottle, was added the product of 
Preparation 476 (3.51 g, 11.5 mmol) as a solid. The 
reaction bottle was placed on a Parr shaker, and 
shaken at room temperature for 45 min under a 
hydrogen atmosphere (35 psi) . The reaction was 
filtered through a pad of Celite 521. The filtrate 
was evaporated to an orange solid foam which was 
then added to a previously prepared mixture of the 
product of Preparation Id (4.33 g, 11.5 mmol). and 1- 
hydroxybenzotriazole hydrate (1.72 g, 12.6 mmol) in 
50 mL dioxane at room tempex^ature . This solution 
stirred for 15 min at which time 1 ,3- 
dicyclohexylcarbodiimide (1.66 g, 10.3 mmol) was 
added. The reaction was stirred at room temperature 
for 15 h, then the solvent was evaporated under 
reduced pressure. The residue was dissolved in 
ethyl acetate and the 1 , 3 -dicyclohexylurea was 
filtered away. The filtrate was purified by flash 
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chromatography (silica gel, 75% ethyl 

acetate/hexanes - 10% methanol/ethyl acetate) to 
give the desired product as a light tan solid foam 
(4.5 g, 62%) : 

Example 255 



NH 




To a stirring solution of the product of Preparation 
477 (0,77 g, 1.12 mmol ) and anisole (0.05 mL, 0.47 
mmol) in anhydrous dichloromethane (20 mL) at OoC 
was added t ri f luoroacet ic acid via syringe. The 
reaction was stirred for 4 h, warming to room 
temperature and then was quenched by pouring over 
ice-cooled, saturated sodium bicarbonate. The 
organic layer was collected and the aqueous layer 
was extracted twice with dichloromethane. The 
combined organic layers were washed with sodium 
bicarbonate, water and brine, then dried (sodium 
sulfate) and evaporated in vacuo to give an light 
yellow solid foam. The impure foam was purified by 
flash chromatography (silica gel,. 100% ethyl acetate 
5% methanol/ 95% ethyl acetate - 5% 
triethylamine/10% methanol/ 85% ethyl ' acetate) to 
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provide the desired product as an off-white solid 
foam ( 0 . 625 g, 95%) . 



To a stirring solution of the product of Preparation 
475 (0.433 g, 1.46 mmol), pyrrolidine (0.241 g, 1.46 
mmol), 1-hydroxybenzotriazole hydrate (0.200 g, 1.46 
mmol) and N-diisopropylethylamine (0.660 g, 5.10 
mmol) in anhydrous 1 , 2 -dichlormethane (30 mL) , at 
room temperature, was added l-(3- 

dimethylaminopropyl ) -3 -ethy Icarbodiimide (0.310 g, 
1.60 mmol) . The reaction was stirred for 18 h at 
room temperature, quenched with water (50 mL) and 
the aqueous layer was extracted with ethyl acetate. 
The combined extracts were washed with 10% citric 
acid, saturated sodium bicarbonate, water and brine, 
dried (sodium sulfate) and evaporated to provide a 
yel"low--s'o~l id . FlaTsh" chrcmS'tog^^^ 4 0'%" 

ethyl acetate/hexanes - 100% ethyl acetate) gave 
0.250 g (42%) of the desired product as a white foam 
solid. 



Preparation 478 



0 = N 
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Preparation 47 9 




To a suspension of 5% palladium on carbon (1.75 g) 
ethyl acetate (50 mL) and ethanol (25 mL) , in a Parr 
reaction bottle, was added Preparation 478 (3.51 g, 
11.5 mmol) as a solid. The reaction bottle was 
placed on a Parr shaker, and shaken at room 
temperature for 45 min under a hydrogen atmosphere 
(35 psi). The reaction was filtered through a pad 
of Celite 521. The filtrate was evaporated to an 
orange solid foam which was then added to a 
previously prepared mixture of the product of 
Preparation Id (4.33 g, 11.5 mmol) and 1- 
hydroxybenzotriazole hydrate (1.72 g, 12.6 mmol) in 
50 mL dioxane at room temperature. This solution 
stirred for 15 min at which time 1,3- 
dicyclohexylcarbodiimide (1.66 g, 10.3 mmol) was 
added. The reaction was stirred at room temperature 
for 15 h, then the solvent was evaporated under 
reduced pressure. The residue was dissolved in 
ethyl acetate and the 1 , 3 -dicycloher-r^-^lurea was 
filtered away. The filtrate was purified by flash 
chromatography (silica gel, 50% ethyl 

acetate/hexanes - 100% ethyl acetate) to give the 
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desired product as a light tan solid foam (4.5 g, 
62%) . 

Example 25 6 




To a stirring solution of the product of Preparation 
479 (0.77 g, 1.12 mmol ) and anisole (0.05 mL, 0.47 
mmol) in anhydrous dichloromethane (20 mL) at OoC 
was added trif luoroacet ic acid via syringe. The 
reaction was stirred for 4 h, warming to room 
temperature and then was quenched by pouring over 
ice-cooled, saturated sodium bicarbonate. The 
organic layer was collected and the aqueous layer 
was extracted twice with dichloromethane. The 
combined organic layers were washed with sodium 
bicarbonate, water and brine, then dried (sodium 
sulfate) and evaporated In vacuo to give an light 
yellow solid foam. The impure foam was purified by 
flash chromatography (silica gel, 100% ethyl acetate 
5'% methanol? 9*5% ethy'l acetate - 5% 
triethylamine/10% methanol/ 85% ethyl acetate) to 
provide the desired product as an off-white solid 
foam (0 . 625 g, 95%) . 
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Preparation 48 0 




To a stirring slurry of sodium hydride (0.155 g of a 
60% dispersion in mineral oil, 3.86 mmol) in N,N- 
dimethylf ormamide (30 mL) at OoC, was added a 
solution of 3-nitropyrrole (0.600 g, 3.68 mmol) in 
N, N-dimethylf ormamide (10 mL) , This solution 

stirred at OoC for 10 min then a solution of the 
product of Preparation 5, Examples Part 1 in N,N- 
dimethylf ormamide (10 mL) was added. The reaction 
was stirred at room temperature for 15 h, , at which 
time it was quenched with brine and extracted with 
ethyl acetate. The combined extracts were washed 
with brine, dried (sodium sulfate) and evaporated to 
provide a yellow oil, which contained a 9:1 mixture 
of the desired regioisomer and the undesired 5- 
nitro-4-methyl regioisomer. Flash chromatography 
(silica gel, 20%-50% ethyl acetate/hexanes ) yielded 
the desired product as a light-yellow solid (2.53 g, 
60%) . 
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Preparation 481 




To a stirring solution of the product of Preparation 
480 (1.01 g, 1.59 mmol) in dioxane (30 mL) and v/ater 
(15 mL) at room temperature was added lithium 
hydroxide (0.26 g, 6.30 mmol). The reaction stirred 
25 min at room temperature, at which time the 
dioxane .was evaporated under reduced pressure. The 
residue was diluted with water and extracted with 
diethyl ether (the ether extracts were discarded) . 
The aqueous layer was acidified (pH 2-3) with IN HCl 
and then extracted with diethyl ether and ethyl 
acetate. The combined organic layers were washed 
with brine, dried (sodium sulfate) and concentrated 
under reduced pressure to provide the desired 
product as a light tan solid foam that was used 
without further purification (0. 96 g, 99%) . 



SUBSTITUTE SHEET (RULE 26) 




To a stirring solution of the product of Preparation 
481 (0.433 g, 1.46 mmol), L-proline methyl ester 
hydrochloride (0.241 g, 1.46 mmol), 1- 

hydroxybenzotriazole hydrate (0.200 g, 1,46 mmol ) 
and N-diisopropylethylamine (0,660 g, 5.10 mmol) 
in anhydrous 1 , 2 -dichlormethane (30 mL) , at room 
temperature , was added 1 - ( 3 -dimethy laminopropy 1 ) -3 - 
ethylcarbodiimide (0.310 g, 1.60 mmol). The 
reaction was stirred for 18 h at room temperature, 
quenched with water (50 mL) and the aqueous layer 
was extracted with ethyl acetate. The combined 
extracts were washed with 10% citric acid, saturated 
sodium bicarbonate, water and brine, dried (sodium 
sulfate) and evaporated to provide a yellow solid. 
Rotary chromatography (silica gel, 3 5% ethyl 
acetate/hexanes - 85% ethyl acetat e/hexanes ) gave 
0.250 g (42%) of the desired product as a white foam 
solid. 
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Preparatin 483 




To a suspension of 5% palladium on carbon (1.75 g) 
methanol (25 mL) , was added the product of 
Preparation 482 (3.51 g, 11.5 mmol) as a solid. • The 
reaction was stirred at room temperature for 3-4 h 
under 1 atmosphere of H2 . The reaction was filtered 
through a pad of Celite 521. The filtrate was 
evaporated to an off-white solid foam which was then 
added to a previously prepared mixture of the 
product of Preparation Id (4.33 g, 11.5 mmol) and 1- 
hydroxybenzotriazole hydrate (1.72 g, 12.6 mmol) in 
50 mL N, N-dimethylf ormamide at room temperature. 
This solution stirred for 15 min at which time 1,3- 
dicyclohexylcarbodiimide (1.66 g, 10.3 mmol) was 
added. The reaction was stirred at room temperature 
f h"77 ~ t" he nT^ qTieh che d~~w i t h b"r 1 ne and "ex t"ra c t ed 

with ethyl acetate. The combined extracts were 
washed with brine, dried (sodium sulfate), and 
evaporated to give a tan solid foam. The crude foam 
was purified by flash chroma trography (silica gel, 
75% ethyl acetat e/hexanes - iO^ methanol /ethyl 
acetate) to provide the separared dias tereomers , 
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Preparation 483A and Preparation 483B as off-white 
solid foams (4.5 g, 62%), 



To a stirring ' solution of the product of Preparation 
483A {0.77 g, 1.12 mmol) and anisole (0.05 itlL, 0.47 
mmol) in anhydrous dichloromethane (20 mL) at OoC 
was added tri f luoroacet ic acid via syringe. The 
reaction was stirred for 4 h, warming to room 
temperature and then was quenched by pouring over 
ice-cooled, saturated sodium bicarbonate. The 
organic layer was collected and the aqueous layer 
was extracted twice with dichloromethane. The 
combined organic layers were washed with sodium 
bicarbonate, water and brine, then dried (sodium 
sulfate) and evaporated in v^acuo to give an light 
yellow solid foam. The impure foam was purified by 
flash chromatography (silica gel, 100% ethyl acetate 
5% methanol/ 95% ethyl acetate - 5% 
triethylamine/10% methanol/ 85% ethyl acetate) to 
provide the desired product as an white solid foam 
(0 . 625 g, 95%) : 



Excimple 257 




NH 
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Example 2 58 




To a stirring solution of the product of Preparation 
483B (0.77 g, 1.12 mmol) and anisole (0.05 mL , 0,47 
mmol) in anhydrous dichloromethane (20 mL) at OoC 
was added trif luoroacetic acid via syringe. The 
reaction was stirred for 4 h, warming to room 
temperature and then was quenched by pouring over 
ice-cooled, saturated sodium bicarbonate. The 
organic layer was collected and the aqueous layer 
was extracted twice with dichloromethane. The 
combined organic layers were washed with sodium 
bicarbonate, water and brine, then dried (sodium 
sulfate) and evaporated in vacuo to give an light 
yellow solid foam. The impure foam was purified by 
flash chromatography (silica gel, 100% ethyl acetate 
5% ^ me thano l/ 95% ethyl acetate - 5% 
triethylamine/10% methanol/ 85% ethyl acetate) to 
provide the desired product as an white solid foam 
(0 . 625 g, 95%) ^ 
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Preparation 484 




To a stirring solution of the product of Preparation 
481 (0.433 g, 1.46 inmol), L-proline methyl ester 
hydrochloride (0.241 g, 1.46 mmol), 1- 

hydroxybenzotriazole hydrate (0.200 g, 1.46 mmol) 
and N, N-di isopropy lethylamine (0.660 g, 5.10 mmol) 
in anhydrous 1 , 2 -dichlormethane (30 mL) , at room 
temperature, was added 1 - ( 3 -dimethylaminopropyl ) -3 - 
ethylcarbodiimide (0.310 g, 1.60 mmol). The 
reaction was stirred for 18 h at room temperature, 
quenched with water (50 mL) and the aqueous layer 
was extracted with ethyl acetate. The combined 
extracts were washed with 10% citric acid, saturated 
sodium bicarbonate, water and brine, dried (sodium 
sulfate) and evaporated to provide a yellow solid. 
Rotary chromatography (silica gel, 35% ethyl 
acetate/hexanes - 85% ethyl acetate/hexanes ) gave 
0.250 g (42%) of the desired product as a white foam 
solid . 
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Preparation 485 




To a suspension of 5% palladium on carbon (1.75 g) 
methanol (25 mL) , was added the product of 
Preparation 484 (3.51 g, 11.5 mmol) as a solid. The 
reaction was stirred at room temperature for 3-4 h 
under 1 atmosphere of H2 . The reaction was filtered 
through a pad of Celite 521. The filtrate was 
evaporated to an off-white solid foam which was then 
added to a previously prepared mixture of the 
product of Preparation Id (4.33 g, 11.5 mmol) and 1- 
hydroxybenzotriazole hydrate (1.72 g, 12.6 mmol) in 
50 mL N, N-dimethylf ormamide at room temperature. 
This solution stirred for 15 min at which time 1,3- 
dicyclohexylcarbodiimide (1.66 g, 10.3 mmol) was 
added. The reaction was stirred at room temperature 

"f or " '~r5 hTT t hen qiren~che"d'~wrt h br rn^e — and — extrac ted 

with ethyl acetate. The combined extracts were 
washed with brine, dried (sodium sulfate) , and 
evaporated to give a tan solid foam. The crude foam 
was purified by flash chromatography (silica gel, 
75% ethyl acetat e/hexanes - 10% methanol/ethyl 
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acetate) to provide the desired product as an off- 
white solid foam (4.5 g, 62%). 



Example 259 




To a stirring solution of the product of Preparation 
485 (0.77 g, 1.12 mmol ) and anisole (0.05 luL, 0.47 
mmol) in anhydrous dichloromethane (20 mL) at OoC 
was added trif luoroacet ic acid via syringe. The 
reaction was stirred for 4 h, warming to room 
temperature and then was quenched by pouring over 
ice-cooled, saturated sodium bicarbonate. The 
organic layer was collected and the aqueous layer 
was extracted twice with dichloromethane. The 
combined organic layers were washed with sodium 
bicarbonate, water and brine, then dried (sodium 
sulfate) and evaporated in vacuo to give an light 
yellow solid foam. The impure foam was purified by 
flash chromatography (silica gel, 100% ethyl acetate 
5% methanol/ 95% ethyl acetate - 5% 
triethylamine/10% methanol/ 85% ethyl acetate) to 
provide the desired product as a white solid foam 
(0 . 625 g, 95%) . 
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EXAMPLES PART 2D 
Preparation 486 




5 To a stirring slurry of sodium hydride (0.750 g 

of a 60% dispersion in mineral oil, 18.7 mmol) in 
N, N-dimethylf ormamide (40 mL) at O'^C , was added a 
solution of 3-nitropyrrole (2.00 g, 17.8 mmol) in 
N, N-dimethylf ormamide (25 mL) . This solution 

10 stirred at O^C for 10 min then a solution of the 
product of Preparation 5 from Examples Part 1 (4,77 
g, 19.6 mmol) in N, N-dimethyl f ormamide (10 mL) was 
added. The reaction was stirred at room temperature 
for 15 h, at which time it was quenched with brine 

15 and extracted with ethyl acetate. The combined 
extracts were washed with brine, dried (sodiiom 
sulfate) and evaporated to provide a yellow oil. 
Flash chromatography (silica gel, 20%-50% ethyl 
acetate/hexanes ) yielded the desired product as a 

20 light-yellow oil (4.77 g, 98%): NMR consistent 

with structure; MS (IS) m/e 275 (M + 1) . 
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Preparation 487 




To a stirring solution of the product of Preparation 
486 (4,70 g, 17.1 mmol) in dioxane (100 mL) and 
5 water (50 mL) at room temperature was added lithium 
hydroxide (2.88 68.5 mmoL) . The reaction stirred 

2 5 rriin at room temperature, at which time the 
dioxane was evaporated under reduced pressure. The 
residue was diluted with water and extracted with 

10 diethyl ether (the ether extracts were discarded). 
The aqueous layer was acidified (pH 2-3) with IN HCl 
and then extracted with diethyl ether and ethyl 
acetate. The combined organic layers were washed 
with brine, dried (sodium sulfate) and concentrated 

15 under reduced pressure to provide the desired 
product as a light tan solid foam that was used 
without further purification (4.11 g, 98%): NMR 
consistent with structure; MS (IS) m/e 247 (M + 1) . 
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Preparation 488 
O" 




To a stirring solution of the product of Preparation 
487 (2.50 g, 10.1 mmol), L-proline methyl ester 
5 hydrochloride (2.10 g, 12.7 nunol), 1- 

hydroxybenzotriazole hydrate (1.72 g, 12,7 mmol) and 
N-diisopropylethylamine (4.40 mL, 25.4 mmol) in 
anhydrous dichlormethane (90 mL) , at room 
temperature, was added 1- ( 3 -dimethy laminopropy 1 ) -3- 

10 ethylcarbodiimide (2.63 g, 13.7 mmol). The reaction 
was stirred for 18 h at room temperature, then was 
quenched with water and the aqueous layer was 
extracted with ethyl acetate. The combined extracts 
were washed with 10% citric acid, saturated sodium 

15 bicarbonate, water and brine, dried (sodium sulfate) 
and evaporated to provide a yellow solid. Flash 
chromatography (silica gel, 3 5% ethyl 

acetate/hexanes - 85% ethyl acetate/hexanes ) gave 
2.76 g (76%) of the desired product as a white foam 

2 P spl^d^ ^ji NMR congistenj:_ with structure ; MS ( IS ) 

w/G 358 (M + 1) . 
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Preparation 489 




in ethyl acetate (90 mL) and ethanol (10 luL) , in a 



5 Parr reaction bottle, was added the product of 
Preparation 488 (1.30 g, 3.63 mmol ) as a solid. The 
reaction bottle was placed on a Parr shaker, and 
shaken at room temperature for 45 min under a 
hydrogen atmosphere (35 psi). The reaction was 

10 filtered through a pad of Celite 521. The filtrate 
was evaporated to an orange solid foam which was 
then added to a previously prepared mixture of the 
product of Preparation Id from Examples Part 2 A 
(1.38 g, 3.63 mmol) and 1 -hydroxybenzotr iazole 

15 hydrate (0.54 g, 4.00 mmol) in dioxane (50 mL) at 
room temperature. This solution stirred for 15 min 
at which time 1 , 3 -dicyclohexylcarbodiimide (0.83 g, 
4.00 mmol) was added. The reaction was stirred at 
room temperature for 15 h, then the solvent was 

20. evaporated under reduced pressure. The residue was 
dissolved in ethyl acetate and the 1,3- 
dicyclohexylurea was filtered away. The filtrate 
was purified by flash chromatography (silica gel, 
75% ethyl' acetate/hexanes - 10% methanol/ethyl 

25 acetate) to give the desired product as a tan solid 
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foam (0.91 g, 40%): 'H NMR consistent with 

structure; MS (IS) m/e 690 (M -i- 1). 



Example 260 




To a stirring solution of the product of Preparation 
489 (0.88 g, 1.28 mmol) and anisole (0.15 mL, 1.28 
mmol) in anhydrous dichloromethane (40 mL) at 0''C was 
added tri f luoroacetic acid (6 mL) , The reaction was 

10 stirred for 4 h, warming to room temperature, and 
then was quenched by pouring over ice-cooled, 
saturated sodium bicarbonate. The organic layer was 
collected and the aqueous layer was extracted twice 
with dichloromethane. The combined organic layers 

15 were washed with sodium bicarbonate, water and 
brine, then dried (sodium sulfate) and evaporated in 
vacuo to give an light yellow solid foam. The 
impure foam was purified by flash chromatography 
("silica^ ~ geir, e t hy 1 ~ ~ace t-a't'e— 5"% — me thanol-Z-e t hyl- 

20 acetate - 5% triethylamine/10% methanol/ethyl 
acetate) to provide the desired product as an light 
yellow solid foam (0.710 g, 94%): NMR consistent 

v/ith structure; MS (IS) m/e 590 (M + 1). 
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Preparation 4 90 

O" 
/ 




To a solution of the product of Preparation 487 
5 (2.50 g, 10.0 mmoi), in anhydrous dichloromethane 
(60 mL) at O^C was added N-methy Imorpholine (1.34 mL, 
12.0 mmol) and 2 -chloro-4 , 6 -dimethoxy- 1 , 3 , 5 - triazine 
(1.96 11.0 mmol). This mixture stirred for 1 h, 

warming to room temperature, at which time 

10 pyrrolidine (0.93 mL, 11,0 mmol) was added. The 
reaction was then stirred for an additional 2.5 h at 
room temperature at which time the solvent was 
evaporated under reduced pressure. The resulting 
residue was dissolved in ethyl acetate and the 

15 remaining solids were filtered away. The filtrate 
was purified by flash chromatography (silica gel, 
40% ethyl acetate/hexanes - ethyl acetate) , to 
provide the desired product as a light yellow foam 
solid (2.57 g, 86%): NMR consistent with 

20 structure; MS (IS) m/e 300 (M + 1) . 
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Preparation 491 



NH 




To a suspension of 5% palladium on carbon (0.40 g) 
in ethyl acetate (50 mL) and ethanol (25 mL) , in a 
5 Parr reaction bottle, was added the product of 
Preparation 490 (0.65 g, 2.20 mmol) as a solid. The 
reaction bottle was placed on a Parr shaker, and 
shaken at room temperature for 1 h under a hydrogen 
atmosphere (35 psi) . The reaction was filtered 

10 through a pad of Celite 521, The filtrate was 
evaporated to an orange solid foam which was then 
added to a previously prepared mixture of the 
product of Preparation Id from Examples Part 2A 
(0,81 g, 2.12 mmol) and 1 -hydroxybenzotriazole 

15 hydrate (0.31 g, 2.30 mmol) in N, N-dimethyl f ormamide 
(50 mL) , at room temperature. This solution stirred 
for 15 min at which time 1,3- 

dicyclohexylcarbodiimide (0.48 g, 2.30 mmol) was 
added. The reaction was stirred at room temperature 

20 for i5 h, then ^wa"s quenched with bTiTTe";;^ ^a^nd 

extracted with ethyl acetate. The combined extracts 
were washed with brine, dried (sodium sulfate), and 
evaporated under reduced pressure to give a brown 
solid foam. The impure solid was purified by flash 

25 chromatography (silica gel, 50% ethyl 

acetate/hexanes - ethyl acetate) to give the desired 
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product as a yellow solid foam (0.46 g, 42%): NMR 
consistent with structure; MS (IS) m/e 632 (M + 1) . 



To a stirring solution of the product of Preparation 
491 (0.37 g, 0.59 nunol) and anisole (0.03 mL, 0.30 
mmol) in anhydrous dichloromethane (13 mL) at 0"*C was 
added trif luoroacetic acid (2 mL) . The reaction was 
stirred for 4 h, warming to room temperature, and 
then was quenched by pouring over ice-cooled, 
saturated sodium bicarbonate. The organic layer was 
collected and the aqueous layer was extracted twice 
with dichloromethane. The combined organic layers 
were washed with sodium bicarbonate, water and 
brine, then dried (sodium sulfate) and evaporated in 
vacuo to give an light yellow solid foam. The 
impure foam was purified by flash chromatography 
(silica gel, ethyl acetate - 5% methanol /ethyl 
acetate - 5% t riethylamine/10% methanol /ethyl 
acetate) to provide the desired product as an light 
yellow solid foam (0.27 g, 86%): *H NMR consistent 
with structure; MS (IS) m/e 532 (M + 1); Anal. 
Calc'd for C30H37N5O4 : C, 67.68; H, 7.01; N, 13.17. 
Found: C, 67.30; H, 7,02; M, 12.80. 



Example 261 




NH 
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Preparation 492 




To a stirring slurry of sodium hydride (0.74 g of a 
60% dispersion in mineral oil, 18.6 mmol) in N,N- 

5 dimethyl formamide (30 mL) at 0"t, was added a 
solution of 4-nitropyrazole (2.00 g, 17.7 mmol) 
(from Preparation 450) in N-dimethyi formamide (20 
mL) . This solution stirred at O'^C for 10 min then a 
solution of the product of Preparation 5 of Examples 

0 Part 1 (4.75 g, 19.5 mmol) in N, N-dimethyl formamide 
(20 mL) was added. The reaction was stirred at room 
temperature for 15 h, at which time it was quenched 
with brine and extracted with ethyl acetate. The 
combined extracts were washed with brine, dried 

5 (sodium sulfate) and evaporated to provide a yellow 
oil. Flash chromatography (silica gel, 20%-50% 
ethyl acetate/hexanes ) yielded the desired product 
as a colorless oil (4.76 g, 97%): NMR consistent 

with structure; MS (IS) m/e 276 (M + 1) . 
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Preparation 493 
/ 




To a stirring .solution of the product of Preparation 
492 (4.65 g, 16.9 mmol ) in dioxane (100 rtiL) and 
5 water (50 mL) at room temperature was added lithium 
hydroxide (2.83 g, 67.5 mmol). The reaction stirred 
25 min at room temperature, at which time the 
dioxane was evaporated under reduced pressure. The 
residue was diluted with water and extracted with 

10 diethyl ether (the ether extracts were discarded) . 
The aqueous layer was acidified (pH 2-3) with IN HCl 
and then extracted with diethyl ether and ethyl 
acetate. The combined organic layers were washed 
with brine, dried (sodium sulfate) and concentrated 

15 under reduced pressure to provide the desired 
product as a light orange solid that was used 
without further purification (4.09 g, 98%): NMR 
consistent with structure; MS (IS) m/e 248 (M h- 1) . 
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O" 




To a stirring solution of the product of Preparation 
493 (2.00 g, 8.09 mmol ) , L-proline methyl ester 
5 hydrochloride (1.68 g, 10.1 mmol), 1- 

hydroxybenzotriazole hydrate (1.38 g, 10.1 mmol) and 
N, N-diisopropylethylamine (3.50 mL, 20,2 mmol) in 
anhydrous dichlo rmethane (80 mL) . at room 
temperature, was added 1- ( 3 -dimethy laminopropy 1 ) -3- 

10 ethylcarbodiimide (2.09 g, 10.92 mmol). The 
reaction was stirred for 18 h at room temperature, 
then was quenched with water and the aqueous layer 
was extracted with ethyl acetate. The combined 
extracts were washed with 10% citric acid, saturated 

15 sodium bicarbonate, water and brine, dried (sodium 
sulfate) and evaporated to provide a yellow solid. 
Flash chromatography (silica gel, 35% ethyl 
acetate/hexanes - 85% ethyl acetate/hexanes ) gave 
the desired product as a white foam solid (1.80 g, 

20^ 52%): NMR consistent with structure; MS (IS) m/e 

359 (M + 1) . 
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Preparation 4 95 




NH 





N 



N 



O 



N 




10 



15 



■ 20 



To a suspension of 5% palladium on carbon (0.20 g) 
in methanol (25 mL) , was added the product of 
Preparation 494 (0.36 g, 1.01 mmol) as a solid. The 
reaction was stirred at room temperature for 4 h 
under a hydrogen atmosphere (1 atm) , The reaction 
was filtered through a pad of Celite 521. The 
filtrate was evaporated to an off-white solid foam 
which was then added to a previously prepared 
mixture of the product of Preparation Id from 
Examples Part 2 A (0.30 g, 0.80 mmol) and 1- 
hydroxybenzotriazole hydrate (0.12 g, 0.88 mmol) in 
N, N-dimethylf ormamide (15 mL) at room temperature. 
This solution stirred for 15 min at which time 1,3- 
dicyclohexylcarbodiimide (0.18 g, 0.88 mmol) was 
added. The reaction was stirred at room temperature 
for 15 h, then quenched with brine and extracted 
with ethyl acetate. The combined extracts were 
washed with brine, dried (sodium sulfate) , and 
evaporated to give a tan solid foam. The crude foam 
was purified by flash chromatography (silica gel, 
75% ethyl acetat e/hexanes - 10% methanol /ethyl 
acetate) to provide the separated diastereomers , as 
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off-white solid foams: 495A (0.18 g, 33%) NMR 
consistent with structure; MS (IS) ni/e 691 (M + 1); 
and 495B (0.19 g, 35%): NMR consistent with 

structure; MS (IS) m/e 691 (M + 1) . 

5 

Example 262 




To a stirring solution of the product of Preparation 
495A (0,15 g, 0.22 mmol) in anhydrous 

dichloromethane (15 mL) at 0'"C was added 
trif luoroacetic acid (3 mL) . The reaction was 

stirred for 4 h, warming to room temperature, and 
then was quenched by pouring over ice-cooled, 
saturated sodium bicarbonate. The organic layer was 
collected and the aqueous layer was extracted twice 
with dichloromethane. The combined organic layers 
were washed with sodium bicarbonate, water and 
brine, then dried (sodium sulfate) and evaporated in 
vacuo to give an light yellov/ solid foam^^ The~ 
impure foam was purified by flash chromatography 
(silica gel, ethyl acetate - 5% methanol/ethyl 
acetate - 5% triethylamine/10% methanol/ethyl 
acetate) to provide the desired product as a white 
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solid foam (0.10 g, 77%): *H MMR consistent with 
structure; MS (IS) in/e 591 (M h- 1) . 



Example 263 




5 

To a stirring solution of the product of Preparation 
295B (0.15 0,22 mmol) in anhydrous 

dichloromethane (15 mL) at 0^'C was added 
trif luoroacetic acid (3 mL) . The reaction was 

10 • stirred for 4 h, warming to room temperature, and 
then was quenched by pouring over ice-cooled, 
saturated sodium bicarbonate. The organic layer was 
collected and the aqueous layer was extracted twice 
with dichloromethane. The combined organic layers 

15 were washed with sodium bicarbonate, water and 
brine, then dried (sodium sulfate) and evaporated in 
vacuo to give an light yellow solid foam. The 
impure foam was purified by flash chromatography 
(silica gel, ethyl acetate - 5% methanol /ethyl 

20 acetate - 5% triethy lamine/10% methanol /ethyl 
acetate) to provide the desired product as a white 
solid foam (0.08 g, 62%): 'h MMR consistent with 
structure;- MS (IS) w/e 591 (M + 1) . 
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Preparation 4 96 




To a stirring solution of the product of Preparation 
493 (0.75 g, 3.03 mmol ) , pyrrolidine (0.32 mL, 3.79 
5 mmol), 1-hydroxybenzotriazole hydrate (0.52 g, 3.79 
mmol) and N-diisopropylethylamine (1.10 mL, 6.07 
mmol) in anhydrous dichlormethane (50 mL) , at room 
temperature, was added 1- ( 3 -dimethylaminopropyl ) -3 - 
ethylcarbodiimide (0.79 g, 4.10 mmol). The reaction 

10 was stirred for 18 h at room temperature, quenched 
with water and the aqueous layer was extracted with 
ethyl acetate. The combined extracts were washed 
v/ith 10% citric acid, saturated sodium bicarbonate, 
water and brine, dried (sodium sulfate) and 

15 evaporated to provide a yellow solid. Flash 
chromatography (silica gel, 35% ethyl, 

acetate/hexanes - 85% ethyl acetate/hexanes ) gave 
the desired product as a white foam solid (0.83 g, 
91%) : NMR consistent with structure; MS (IS) m/e 

20 301 (M + 1) . 
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10 



25 




To a suspension of 5% palladium on carbon (0.40 g) 
in a mixture of ethyl acetate (55 mL) and ethanol (7 
mL) , was added the product of Preparation 495 (0.71 
g, 2.35 mmol) as a solid. The reaction was shaken 
on a Parr shaker at room temperature for 1.5 h under 
a hydrogen atmosphere (35 psi) . The reaction was 
filtered through a pad of Celite 521. The filtrate 
was evaporated to an off-white solid foam which was 
then added to a previously prepared mixture of the 
product of Preparation Id from Examples Part 2A 
(0.89 g, 2.35 mmol) and 1 -hydroxybenzotriazole 
hydrate (0.351 g, 2.58 mmol) in N,N- 

15 dimethyl formamide (35 mL) at room temperature. This 
solution stirred for 15 min at which time 1,3- 
dicyclohexylcarbodiimide (0.53 g, 2.58 mmol) was 
added. The reaction was stirred at room temperature 
for 15 h, then quenched with brine and extracted 
20 with ethyl acetate. The combined extracts were 
washed with brine, dried (sodium sulfate), and 
evaporated ■ to give a tan solid foam. The crude foam 
was purified by flash chromatography (silica gel, 
75% ethyl acetate/hexanes - 10% methanol /ethyl 
acetate) to provide the desried product as an off- 
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white solid foam (0.97 g, 65%): "H N14R consistent 

with structure; MS (IS) /n/e 633 (M + 1) . 



Example 264 




To a stirring solution of the product of Preparation 
497 (0.75 g, 1.19 mmol) and anisole (0.04 mL, 0.39 
mmol) in anhydrous dichloromethane (30 mL) at O^^C was 
added trif luoroacet ic acid (4 mL) . The reaction was 

10 stirred for 4 h, warming to room temperature, and 
then was quenched by pouring over ice-cooled, 
saturated sodium bicarbonate. The organic layer was 
collected and the aqueous layer was extracted twice 
with dichloromethane. The combined organic layers 

15 were washed with sodium bicarbonate, water and 
brine, then dried (sodium sulfate) and evaporated in 
vacuo to give a light yellow solid foam. The impure 
foam was purified by flash chromatography (silica 
gel, ethyl acetate - 5% methanol/ethyl a^c^ate~~~^^%~ 

20 triethylamine/10% methanol /ethyl acetate) to provide 
the desired product as a white solid foam (0.62 g, 
98%) ; *H NMR consistent with structure; MS (IS) m/e 
533 (M + 1) . 
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EXAMPLES PART 3 
Preparation of l-N-alkylated-4-nitroimidazole8 



5 Preparation 1 



Br 




To a solution of a-bromopheny lacet ic acid (100 g, 
466 mmol) stirring in absoluce ethanol (500 mL) at 
room temperature was added p~ toluenesulf onic acid 

10 monohydrate (10 g, 53 mmol) , This solution was 
heated to reflux and, after 8 h, concentrated to 
dryness. The resulting residue was dissolved in 
ethyl acetate, washed with saturated aqueous 
sodium bicarbonate, brine, dried over sodium 

15 sulfate, filtered, and concentrated to yield 77 g 
(68 %) of the desired product as an orange oil: 
*H-NMR is consistent with structure; MS (FD) 241.9, 
243 . 9 . 

2 0 Preparation 2 



NO. 




To a slurry of sodium hydride (13.6 g of a 60% 
25 dispersion in mineral oil, 341 mmol) stirring in 
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10 



15 



20 



N, N-dimethyl f ormamide (240 mL) was carefully added 
4-nitroimida2ole (38.6 g, 341 mmol) such that the 
temperature during the addition was maintained 
below 40°C. This resulting slurry was stirred for 
1 h and then cooled to 5^C . To this mixture was 
slowly added a compound of Preparation 1 (76 g, 
310 mmol) at a rate such that the reaction 
temperature was maintained below 20*^C. After 4 h, 
the reaction was concentrated and subsequently 
extracted with ethyl acetate. The combined 

organic extracts were filtered, washed with water, 
brine, dried over sodium sulfate, filtered and 
concentrated. The resulting residue was purified 
by silica gel chromatography (methanol / chloroform 
gradient) to yield the 60.1 g (70%) of the desired 
product as a white solid: ^H-NMR is consistent 
with structure; MS (FD) 275 (M-f); Anal. Calc'd. 
for: C, 56.73; H, 4.73; N, 15.27. Found: C, 

56.48; H, 4.78; N, 15.08. 



A solution of the product of Preparation 2 (10.00 
g, 36.36 mmol) in DMF (50 mL) was added dropwise 
to a suspension of sodium hydride (1.60 g, 40.00 
mmol) in DMF (50 mL) under nitrogen at 0 . The 
mixture was stirred 10 min . , then methyl iodide 



Preparation 3 




.o 
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(2.5 mL, 4 0.00 mmol) was added dropwise. The 
reaction was stirred thirty minutes at O'^C, then 1 
h at ambient temperature. The mixture was 

quenched with a saturated solution of sodium 
5 bicarbonate. Ethyl acetate was added and the 
mixture washed with bicarbonate followed by brine. 
The organic layer was dried over sodium sulfate, 
filtered, and concentrated in vacuo. The 
resulting foam was purified by flash 

10 chromatography (300 g silica, 2:3 ethyl 
acetate/hexanes ) to yield the desired product 
(8.81 g, 84%) as a light yellow foam: 'h NMR (300 
MHz, CDCl'j) - consistent with structure; Anal, 
calcd. for C14H1SN3O4; 58.13 C, 5.23 H, 14.53 N; 

15 found 57.88 C, 5.35 H, 14.39 N; FDMS (M+) - 289. 



Preparation 4 




20 To a solution of 4-methoxyphenylacet ic acid, 98 g 
(590 mmol) in 300 mL of absolute ethanol was added 
20 g (105 mmol) of TsOH . The reaction mixture was 
refluxed for 5 h then concentrated to dryness. 
The resulting oil was chromatographed on silica 

25 gel using 20% ethyl acetate/hexanes as eluant to 
afford 102 g (89%) of the desired product as a 
colorless oil. ^H-NMR (d, DMSO) 1.17 (t, J = 8.7 
Hz, 3H), 3.56 (s, 2H) , 3.73 (s, 3H), 4.05 (q, J = 
7.2 Hz, 2H) , 6.87 (d, J = 8.7 Hz, 2H), 7.17 (d, 

30 8.7 Hz, 2H) ; MS (ion spray) 195.3 (M+l); Anal. 
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Calc'd for CuHmO:, : C, 68.02; 7.27. Found: C, 

67.95, 7.17. 

Preparation 5 

5 




To a solution of the produce of Preparation 4, 40 
g (200 mmol) in 500 mL of carbon tetrachloride was 
added 37 g (206 mmol) of N-bromosuccinimide and 4 

10 drops of 48% HBr . The reaction mixture was 

refluxed for 5 .h, filtered and concentrated to 
dryness. The resulting oil was chromatographed on 
silica gel using chloroform as eluant to afford 
51.1 g (94%) of the desired product as a colorless 

15 oil. 'H-NMR (d, DMSO) 1.19 (t, J - 8.4 Hz, 3H), 
3.77 (s, 3H), 4.18 (m, 2H) , 5.88 (s, IH), 6.95 {d, 
J - 8.4 Hz, 2H) , 7.50 (d, J - 8.4 Hz, 2H) ; MS (FD) 
272, 274 (M+) ; Anal, Calc'd for CiiHi3Br03 : C, 
48.37; H, 4.80. Found: C, 48.52, 4.77. 

20 

Preparation 6 




To a solution of the product of Preparation 5, 
49.5 g (181 mmol) in 500 mL of DMF was added 20.5 
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g (181 mmol) of 4-ni troimidazole and 75 g (543 
mmol) of potassium carbonate. The reaction 

mixture was stirred overnight at ambient 
temperature, filtered and concentrated to dryness. 
5 The resulting oil was partitioned between ethyl 
acetate and water and extracted with ethyl 
acetate. The combined organics were washed with 
brine, dried over sodium sulfate, filtered and 
concentrated to dryness. The resulting oil was 

10 absorbed onto a silica pad and chromatographed on 
silica gel using 30-70% ethyl acetates/hexanes as 
eluant to yield 33.6 g (61%) of the desired 
product as an orange oil that solidifies upon 
sitting. 'h-NMR (d, DMSO) 1.17 (t, J = 7.2 Hz, 

15 3H) , 3.78 (s, 3H) , 4.25 (q, J = 7.2 Hz, 2H) , 6,57 
(s, IH) , 7.02 (d, J = 8.7 Hz, 2H) , 7.46 (d, J = 
8.7 Hz, 2H), 7.92 (s, IH), 8.38 (s, IH); MS (ion 
spray) 306 (M+1) ; Anal. Calc'd for CinHjsNiOs: C, 
55.08; H, 4.95; N, 13.76. Found: C, 54.93; H, 

20 4.89; N, 13.82 



Preparation 7 




\ 

Prepared as in Preparation > using the product of 
Preparation 6 (5.00 g, 16. 3 mmol) in DMF (25 mL) 
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and sodium hydride (0.72 g, 18.03 mmol) and methyl 
iodide (1.12 ml, 18.03 mmol) in DMF (25 mL) to 
yield the desired product (4.81 g, 92%) as a light 
yellow foam: NMR (300 MHz, CDCI3) - consistent 

5 with structure; Anal, calcd. for C1SH17N3O5; 56.42 C, 
5.37 H, 13.16 N; found 56.13 C, 5.35 H, 13.01 N; 
ISMS (M+) -320. 

Preparation 7A 

10 

( 



o 




Biphenylacetic acid (25.2 g, 119 mmol), TsOH (3.3 
g, 17 mmol), absolute ethanoi (250 mL) , as in 
Preparation 4. 25.4 g (89%) of the desired 
product as a yellow oil. ^H-NMR is consistent with 
structure; MS (FD) 240.1 (M+); Anal. Calc'd for 
C16H1GO2: C, 79.97 ; H, 6.71. Found: C, 79,75; H, 
6.59. 



Preparation 8 




The product of Preparation 7A (18.0 g, 75.0 mmol), 
N-bromosuccinimide (13.7 g, 77.25 mL) , 48% HBr (4 
drops), carbon tetrachloride (80 mL) , as in 
Preparation 5 gave 22.56 g (94%) of the desired 
product as a yellow oil. ^H-NMR is consistent with 
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structure; MS (FD) 318, 320 {M+); Anal. Calc'd for 
Cit^HicBrOsO . OSCHCii : C, 60.21; H, 4.74, Found: C, 
59.50; H, 4.75. 

5 Preparation 9 



O 




To a slurry of 2.42 g (60.5 mmol) of sodium 
hydride in 200 ruL of DMF at ambient temperature 

10 was added 6.9 g (60.5 mmol) of 4-ni troimidazole . 
After 10 min, 17.62 g (55.0 mmol) of the product 
of Preparation 8 was added. The resulting mixture 
was stirred overnight at ambient temperature then 
concentrated to dryness. The residue was slurried 

15 in ethyl acetate and filtered. The resulting oil 
was partitioned between ethyl acetate and water 
and extracted with ethyl acetate. The combined 
organics were washed with brine, dried over sodium 
sulfate, filtered and concentrated to dryness, 

20 The resulting oil was absorbed onto a silica pad 
and chromatographed on silica gel using 30-50% 
ethyl acetate/hexanes as eluant to yield 12.0 g 
(62%) of the desired product as a yellow viscous 
oil. ^H-NMR is consistent with structure; MS (FD) 

25 351 (M+) . 
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Preparation 10 




Prepared as described in Preparation 2 using the 
product of Preparation 9 (11.03 g, 31,39 mmol) in 
DMF (50 mL) and sodium hydride (1.25 g, 31.39 
mmol) and methyl iodide (1.9 ml, 31,39 mmol) in 
DMF (50 mL) to yield the desired product (10.25 g, 
89%) as a light yellow foam: NMR (300 MHz, 

CDCI3) - consistent with structure; Anal, calcd. 
for C20H19N3O4; 55.75 C, 5.26 H, 11,50 N; found 63.84 
C, 5.16 H, 10,94 N; ISMS (M+) - 366. 



Preparation 11 

o~ 




A suspension of 2-naphthyl acetic acid (49.37 g, 
265.0 mmol) and thionyl chloride (80 mL) in carbon 
tetrachloride (55 mL) was heated to reflux for 20 
minutes at which time all material went into 
solution. The reaction was cooled to ambient 
temperature. Carbon tetrachloride (125 mL) , N- 
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bromosuccinamide (56.60 g, . 318.0 mmol), and 
hydrobromic acid (48% aq . , catalytic, 0.5 ruL) were 
added. The mixture was heated to reflux for 30 
min . , cooled to ambient temperature, filtered, and 
5 concentrated in vacuo. The material was 

redissolved in dichloromethane (200 mL) and excess 
ethanol (100 mL) was added dropwise. The mixture 
was stirred at ambient temperature 1 hour, then 
concentrated in vacuo. The crude material was 

10 chromatographed (700 g silica, 30% ethyl 
acetate/hexane) to yield a crude tan solid. This 
crude material was dissolved dimethyl formamide 
(200 mL) and 4 -ni troimidazole (29.78 g, 263.5 
mmol) and potassium carbonate (72.70 g, 526.8 

15 mmol) were added. The reaction was stirred at 
ambient temperature, then concentrated in vacuo to 
100 mL . Ethyl acetate and water were added and 
the mixture washed with sodium bicarbonate and 
brine. The organic layer was dried over sodium 

20 sulfate and concentrated in vacuo. The crude 
material was chromatographed (1.0 kg silica, 30% 
ethyl acetate/hexane) to yield the desired product 
(40.2 g, 47%) as a brown foam: NMR (300 MHz, 

CDCI3) - consistent with structure; Anal, calcd. 

25 for C17H15N3O4; 62.76 C, 4.65 H, 12.92 N; found 60.54 
C, 4.35 H, 12.04 N; ISMS (M-^) - 326. 
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Preparation 12 




Prepared as described in Preparation 3 using the 
product of Preparation 10 (13.9 g, 42.65 mmol) in 
DMF (50 mL) and sodium hydride (1.71 g, 42.65 
rnmol) and methyl iodide (2.64 ml, 42.65 mmol) in 
DMF (50 mL) to yield the desired product (10.94 g, 
77%) as a light yellow oil: NMR (300 MHz, CDCI3) 
consistent with structure; Anal. calcd. for 
CieHi7N304 ; 63.71 C, 5.05 H, 12.38 N; found 63.80 C, 
4.98 H, 12.41 N; ISMS (M+) - 340. 



Preparation 13 




A solution of the product of Preparation 2 (8.35 
20 g, 28.89 mmol) in THF (100 mL) was treated with 
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lithium hydroxide (1.82 g, 43.34 mmol) and water 
(50. ruL) . The reaction was stirred -at ambient 
temperature for 30 minutes. Water was added and 
the mixture washed with diethyl ether. The pH of 
5 the aqueous layer was adjusted to 3.0 with 10% 
sodium bisulfate. The mixture was saturated with 
sodium chloride and washed with ethyl acetate. 
The ethyl acetate washes were combined, dried over 
sodium sulfate, filtered, and concentrated in 

10 vacuo. The resulting crude solid was dissolved in 
anhydrous dichloromethane (100 mL) under nitrogen. 
To this solution was added catalytic DMF (0.1 mL) 
and excess oxalyl chloride (25 g) . This mixture 
was stirred 3 hours, then concentrated in \^acuo , 

15 The resulting crude foam was dissolved in THF (20 
mL) and added dropwise to a solution of lithium 
(4R, 5S) - ( +) - 4 -methyl -5 -phenyl -2 -oxazolidi none 
[generated by adding n-BuLi ( 1 . 6M in hexanes , 19.9 
mL, 31.82 mmol) dropwise to a solution of (4R, 

2 0 5S) - (+) -4 -methyl -5-phenyl-2-oxazolidinone (5.64 g, 
31.82 mmol) in THF (50 mL) at -78 C under 
nitrogen. This solution was stirred 20 min . , then 
used without further purification.]. The resulting 
mixture was stirred at -78 C for 30 min, then 

25 warmed to 0 C. The mixture was quenched with 
saturated sodium bicarbonate. Ethyl acetate and 
water were added and the mixture washed with 
sodium bicarbonate and brine. The organic layer 
was dried over sodium sulfate, filtered, and 

30 concentrated in \racuo. The resulting foam was 
purified by flash chromatography (400 g silica, 5% 
diethyl ether /dichloromethane) to yield 

diastereomer 1 (3.76 g, 31% yield) and 
diastereomer 2 (4.32 g, 36%) of the desired 
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product as colorless foams: dias tereomer 1 - NMR 
(300 MHz, CDCI3) - consistent with structure; Anal, 
calcd. for C22H20N4O5; 62,85 C, 4.80 H, 13.33 N; 
found 60,97 C, 4.64 H, 12.44 N; FDMS (M+) - 420: 
5 diastereomer 2 - NMR (300 MHz, CDCI3) 

consistent with structure; Anal. calcd. for 
C22H20N4O5; 62.85 C. 4.80 H, 13.33 N; found 62.41 
4.82 H, 11.92 N; FDMS (M+) - 420. 

10 Preparation 14 




Prepared as described in Preparation 13 using the 
15 product of Preparation 7 (4.80 g, 15.03 mmol) in 
THF (50 mL) and lithium hydroxide (1.26 g, 30.06 
mmol) in water (25 mL) to give the crude acid. 
This material was immediately reacted with 
anhydrous dichloromethane (100 mL) , catalytic DMF 
20 (0.5 mL) , and excess oxalyl chloride (12 mL) to 

give the crude acid" ^hl'dr ide^ Thl:s"~crude"~ praduct' 

was reacted with THF (20 mL) , n-BuLi ( 1 . 6M in 
hexanes, 14.1 mL, 22.54 mmol), and (4R, 5S)-(+)-4- 
methyl-5-phenyl-2 -oxazolidinone (4.00 g, 22.54 
25 mmol) in THF (50 mL) to yield diastereomer 1 (2.79 
g, 41% yield) and diastereomer 2 (2.80- g, 41%) of 
the desired product as colorless foams: 
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diastereomer 1 - NMR (300 MHz, CDCI3) 

consistent with structure; Anal. calcd. for 
C23H22N4OG; 51.33 C, 4.92 H, 12.44 N; found 50.92 C, 
4.82 H, 12,03 N; ISMS (M+) - 451: NMR (300 MHz, 

5 CDCI3) - consistent with structure; Anal, calcd. 
for C23H22N4OG; 61.33 C, 4.92 H, 12.44 N; found 61.57 
C, 4.98 H, 12.47 N; ISMS (M+) - 451. 



10 Preparation 15 




Prepared as in Preparation 13 using the product of 
15 Preparation 10 (10.20 g, 27.92 mmol) in THF (100 
mL) and lithi um hydroxide (2.34 g, 55.84 ininol) in 
water (50 mL) to give the crude acid. The 
resulting crude solid was dissolved in anhydrous 
dichloromethane (150 mL) and reacted with 
20 catalytic DMF (0.5 mL) and excess oxalyl chloride 
(23 mL) . The resulting crude foam was dissolved 
in THF (50 mL) and reacted with n-BuLi ( 1 . 5M in 
hexanes, 25.1 mL, 40.28 mmol), (4R, 5S)-(+)-4- 
methyl-5-phenyl-2-oxa2olidinone (7.14 g, . 40.28 
25 mmol) , and THF (150 mL) to yield diastereomer 1 
(6.21 g, 45% yield) and diastereomer 2 (6.20 g, 
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45%) of the desired product as colorless foams: 'H 
NMR (300 MHz, CDCI3) - consistent with structure; 
Anal, caicd. for C28H24N4O5; 66.93 4.99 H, 11.56 

N; found 65.32 C, 5.06 H, 10.66 N; ISMS (M+) - 
5 497: NMR (300 MHz, CDCI3) - consistent with 

structure; Anal, calcd. for C28H24N4O5; 66.93 C, 4.99 
H, 11.56 N; found 65.05 C, 4.92 H, 10.61 N; FDMS 
(M+) - 497. 



10 Preparation 16 




Prepared as in Preparation 13 using the product of 
Preparation 12 (10.9 g, 32.27 mmol) in THF (150 

15 mL) and lithium hydroxide (1.63 g, 38.73 mmol) in 
water (75 mL) to give the crude acid. The 
resulting crude solid was dissolved in anhydrous 
dichioromethane (150 mL) and reacted with 
catalytic DMF (0.5 mL) and excess oxalyl chloride 

2^0 (23 mL) . The resulting crude foam was dissolved 

in THF (50 mL) and reacted with n-BuLi (T."6M^n 
hexanes, 30.1 mL, 48.23 mmol), (4R, 5S)-(+)-4- 
methyl-5-phenyl-2-oxazolidinone (8.55 g, 48.23 
mmol), and THF (150 mL) to yield diastereomer 1 

25 (6.13 g, 41% yield) and diaseereomer 2 (4.82 g, 
32%) of the desired product as colorless foams: 
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diastereomer 1 - NMR (300 MHz, CDCi3) 

consistent with structure; Anal. calcci. for 
C2t>H22N405; 66.38 C, 4.71 H, 11.91 N; found 65.24 
4.72 11.59 N; ISMS (M-h) - 471: distereomer 2 - 

5 NMR (300 MHz. CDCI3) - consistent with 

structure; Anal, calcd. for C26H22N4O5; 66.38 C, 4.71 
H, 11.91 N; found 66.45 C, 4.77.H, 12.20 N; ISMS 
(M+) - 471, 

10 Preparation 17 




isomer 1 

A solution of the product of Preparation 13, 
diastereomer 1 (2.30 g, 5.48 mmol) in THF (50 mL) 

15 was added to a solution of lithium hydroxide (0.25 
g, 6.03 mmol) in water (25 mL) . The resulting 
mixture was stirred at ambient temperature for 30 
minutes. Water was added and the mixture washed 
with diethyl ether. The pH of the aqueous layer 

20 was adjusted to 3.0 with 10%. aqueous sodium 
bisulfate. The mixture was saturated with sodium 
chloride and washed with ethyl acetate. The ethyl 
acetate washes were combined, dried over sodium 
sulfate, filtered, and concentrated in \racuo . The 

25 resulting . crude solid was dissolved in anhydrous 
dichloromethane (50 mL) under nitrogen. To this 
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solution was added catalytic DMF (0.1 luL) and 
excess oxalyl chloride (5 g) . This mixture was 
stirred 3 hours, then concentrated in v^acuo . The 
resulting crude foam was dissolved in anhydrous 
5 dichloromethane (50 mL) and cooled to 0 °C . 4- 
Dimethylaminopyridine (catalytic, 10 mg) and 
pyrrolidine (1.8 mL, 18.74 mmol) were added and 
the resulting solution stirred for 18 hours. 
Dichloromethane was then added and the mixture 

10 washed with sodium bicarbonate and brine. The 
organic layer was dried over sodium sulfate, 
filtered, and concentrated in ^acuo. The crude 
foam was purified by flash chromatography (silica, 
100 g, 5% methanol/dichloromethane ) to yield the 

15 desired product (1.73 g, 88% yield) as a colorless 
foam: NMR (300 MHz, CDClj) - consistent with 

structure; Anal, calcd. for Cir,Hi8N403; 61.14 C, 5.77 
H, 17.82 N; found 60.67 C, 5,78 H, 16.03 N; FDMS 
(M+) - 314. 

20 

Preparation 18 




isomer 1 

Prepared as in Preparation 17 using the product of 
Preparation 13, diastereomer 1 (1.88 g, 5.44 mmol) 
in THF (50 mL) and lithium hydroxide (0.23 g, 5.63 
mmol) in water (25 mL) to give the crude acid. 
The resulting crude solid was dissolved in 
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anhydrous dichloromethane (50 ruL) and reacted with 
catalytic DMF (0.1 mL) and excess oxalyl chloride 
(5 g) to give the crude acid chloride. The 
resulting crude foam was dissolved in anhydrous 
5 dichloromethane (50 mL) and reacted with 4- 
Dimethylaminopyridine (catalytic, 10 mg) , L- 
proline methyl ester hydrochloride (0.90 g, 5.44 
mmol) , and N-diisopropylethylamine (2.8 mL, 

16.31 mmol) to yield the desired product (1.39 g, 
10 69% yield) as a colorless foam: NMR (300 MHz, 

CDCI3) - consistent with structure; Anal, calcd. 
for CieH2oN405; 58.60 C, 5.41 H, 15.04 N; found 57.95 
C, 5.40 H, 13.45 M; FDMS (M+) - 372. 
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Preparation 19 




Prepared as in Preparation 17 using the product of 
5 Preparation 13, diastereomer 1 (1.88 g, 5.44 mmol) 
in THF (50 mL) and lithium hydroxide (0.23 g, 5.63 
mmol) in water (25 mL) to give the crude acid. 
The resulting crude solid was dissolved in 
anhydrous dichloromethane (50 mL) and reacted with 

10 catalytic DMF (0.1 mL) and excess oxalyl chloride 
(5 g) to give the crude acid chloride. The 
resulting crude foam was dissolved in anhydrous 
dichloromethane (50 mL) and reacted with 4- 
Dimethylaminopyridine (catalytic, 10 mg) , L- 

15 proline methyl ester hydrochloride (0,90 g, 5.44 
mmol), and N, N-diethyl isopropy lamine (2.8 mL, 
16.31 mmol) to yield the desired product (1.21 g, 
65% yield) as a colorless foam: NMR (300 MHz, 

CDCI3) - consistent with structure; Anal, calcd.- 

2 0 for_Ci8H22 N4Q3; 63 . 14 C, 6 . 4 8 H , 16. 36 N; found 63 .29 

C, 6.45 H, 15.29 N; FDMS (M4-) - 342. 
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Preparation 2 0 




Prepared as in Preparation 17 using the product of 
5 Preparation 14, diastereomer 1 (1.25 g, 2.78 mmol) 
in THF (50 mL) and lithium hydroxide (0.14 g, 3,33 
mmol) in water (25 mL) to give the crude acid. 
The resulting crude solid was dissolved in 
anhydrous dichloromethane (50 mL) and reacted with 

10 catalytic DMF (0.1 mL) and excess oxalyl chloride 
(5 g) to give the crude acid chloride. The 
resulting crude foam was dissolved in anhydrous 
dichloromethane (50 mL) and reacted with 4- 
Dimethylaminppyridine (catalytic, 10 mg) and 

15 pyrrolidine (0.24 mL, 2.89 mmol) to yield the 
desired product (0.78 g, 85% yield) as a colorless 
foam: '^H NMR (300 MHz, CDCI3) - consistent with 
structure; Anal, calcd. for Ci7H2oN<304; 59.59 C, 5.85 
H, 16.27 N; found 59.59 C, 5.96 H, 16.19 N; ISMS 

20 (M+) - 345. 
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Preparation 21 




o 

\ isomer I 



Prepared as in Preparation 17 using the product of 
5 Preparation 13, diastereomer 1 (2.31 g, 5.15 mmol) 
in THF (50 mL) and lithium hydroxide (0.26 g, 6.18 
mmol) in water (25 mL) to give the crude acid. 
The resulting crude solid was dissolved in 
anhydrous dichloromethane (50 mL) and reacted with 

10 catalytic DMF (0.1 mL) and excess oxalyl chloride 
(5 g) to give the crude acid chloride. The 
resulting crude foam was dissolved in anhydrous 
dichloromethane (50 mL) and reacted with 4- 
Dimethylaminopyridine (catalytic, 10 mg) and 

15 dimethylamine (2.0 M in THF, 7.7 mL, 15.46 mmol) 
to yield the desired product (1.57 g, 96% yield) 
as a colorless foam: NMR (300 MHz, CDCI3) 

consistent with structure; Anal. calcd. for 
CT5H18N4O4; 56.60 C, 5.70 H, 17.60 N; found 57.04 C, 

20 6.09 H, 16.82 N; ISMS (M+) - 319. 
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Preparation 22 




Prepared as in Preparation 17 using the product of 
5 Preparation 14, diastereomer 1 (l.OOg, 2,22 mmol) 
in THF (50 mL) and lithium hydroxide (0.10 g, 2.44 
mmol) in water (25 mL) to give the crude acid. 
The resulting crude solid was dissolved in 
anhydrous dichloromethane (50 mL) and reacted with 

10 catalytic DMF (0.1 mL) and excess oxalyl chloride 
(5 g) to give the crude acid chloride. The 
resulting crude foam was dissolved in anhydrous 
dichloromethane (50 mL) and reacted with 4- 
Dimethylaminopyridine (catalytic, 10 mg) and 4- 

15 methylpiperidine (0.34 mL, 2.71 mmol) to yield 
the desired product (0.38 g, 50% yield) as a 
colorless foam: NMR (300 MHz, CDCI3) 

consistent with structure; Anal. calcd. for 
C19H24N4O4; 61.28 C, 6.50 H, 15.05 N; found 61.38 C, 

20 6.40 H, 15.11 N; FDMS (M+) - 372. 
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Preparation 23 




Prepared as in Preparation 17 using the product of 
5 Preparation 15, diastereomer 1 (1.00 2.02 mmol) 

in THF (20 mL) and lithium hydroxide (0.13 g, 3.09 
mmol) in water (10 mL) to give the crude acid. 
The resulting crude solid was dissolved in 
anhydrous dichloromethane (20 mL) and reacted with 

10 catalytic DMF (0.1 mL) and excess oxalyl chloride 
(5 g) . The resulting crude foam was dissolved in 
anhydrous dichloromethane (20 mL) and reacted with 
4 -Dimethylaminopyridine (catalytic, 10 mg) and 
pyrrolidine (0.65 mL, 7.76 mmol) to yield the 

15 desired product (0.80 g, 98% yield) as a colorless 
foam: 'h NMR (300 MHz, CDCI3) - consistent with 
structure; Anal, calcd. for C22H22N4O3; 67.68 C, 5.68 
H, 14.34 N; found 65.36 C, 5.54 H, 13.43 N; ISMS 
(M+) - 391. 
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Preparation 24 




Prepared as in Preparation 17 using the product of 
Preparation 15, dias tereomer 1 (0.50 g, 1.00 mmol) 
5 in THF (20 mL) and lithium hydroxide (0.05 g, 1.10 
mmol) in water (10 mL) to give the crude acid. 
The resulting crude solid was dissolved in 
anhydrous dichloromethane (50 mL) and reacted with 
catalytic DMF (0.1 mL) and excess oxalyl chloride 

10 (5 g) to give the crude acid chloride. The 
resulting crude foam was dissolved in anhydrous 
dichloromethane (50 mL) and reacted with 4- 
Dimethylaminopyridine (catalytic, 10 mg) , N- 
methylmorpholine (0.33 mL, 3.00 mmol), and 

15 dimethylamine hydrochloride (0.13 g, 1.50 mmol) to 
yield the desired product (0.30 g, 82% yield) as a 
colorless foam: NMR (300 MHz, CDCI3) 

consistent with structure; Anal. calcd. for 
C20H20N4O3; 65.92 C, 5.53 H, 15.37 N; found 64.17 C, 

20 5.41 H, 14.15 N; ISMS (M+) - 365. 
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10 



15 



Preparation 2 5 




Prepared as in Preparation 17 using the product of 
Preparation 15, diastereomer 1 (0.40 g, 0.80 mmol) 
in THF (20 mL) and lithium hydroxide (0.04 g, 0.96 
mmol) in water (10 mL) to give the crude acid. 
The resulting crude solid was dissolved in 
anhydrous dichloromethane (50 mL) and reacted with 
catalytic DMF (0.1 mL) and excess oxalyl chloride 

(5 g) to give the crude acid chloride. The 
resulting crude foam was dissolved in anhydrous 
dichloromethane (50 mL) and reacted with 4- 
Dimethylaminopyridine (catalytic, 10 mg) and 4- 
methylpiperidine (0.24 mL, 2.89 mmol) to yield the 
desired product (0.30 g, 90% yield) as a colorless 
foam: NMR (300 MHz, CDClj) - consistent with 

structure; Anal, calcd. for C24H26N4O3; 68.88 C, 6.26 
H, 13.39 N; found 67,40 C, 6.72 H, 12,45 N; FDMS 

{M+) - 419. 



"20 
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Preparat ion 2 6 




isomer 1 

Prepared as in Preparation 17 using the product of 
Preparation 16, dias tereomer 1 (1.00 g, 2.13 mmol) 
5 in THF (20 mL) and lithium hydroxide (0.10 g, 2.33 
mmol) in water (10 mL) to give the crude acid. 
The resulting crude solid was dissolved in 
anhydrous dichloromethane (20 mL) and reacted with 
catalytic DMF (0.1 mL) and excess oxalyl chloride 

10 (5 g) . The resulting crude foam was dissolved in 
anhydrous dichloromethane (20 mL) and reacted with 
4-Dimethylaminopyridine (catalytic, 10 mg) and 
pyrrolidine (0.61 mL, 6.39 mmol) to yield the 
desired product (0.42 g, 54% yield) as a colorless 

15 foam: NMR (300 MHz, CDCI3) - consistent with 

structure; Anal, calcd. for C2oH2nN403 ; 65.92 C, 5.53 
H, 15.38 N; found 61.50 C, 5.41 H, 13.91 N; ISMS 
(M+) - 365. 
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Preparation of Dipeptide Acids 
Preparation 27 

NHBoc 




5 To a solution of boc- (OBz ) -D-Ser-OH (25.0 g, 84.7 
mmoi) stirring in anhydrous N, N-dimethylf ormamide 
(500 mL) at room temperature was added sodium 
bicarbonate (14,2 g, 169 mmol) followed by methyl 
iodide (26.4 mL, 424 mmol). After 18 h, the 

10 reaction mixture was concentrated to approximately 
100 mL . Ethyl acetate was added and the mixture 
washed with aqueous sodium bicarbonate and brine. 
The organic extract was dried and concentrated to 
give the desired compound (25 g, 96%) as a light 

15 yellow oil: Ir NMR (300 MHz, CDCI3) d 1.45 (s, 
9H) , 3.70 (m, IH) , 3.75 (s, 3H) , 3.85 (m, IH), 
4.50 (m, 3H) , 7.30 (m, 5H) ; MS (FD) m/e 310; Anal, 
calc'd for C16H23NO5: C, 62.12; H, 7.49; N, 4.53. 
Found: C, 62.31; H, 7.49; N, 4.43. 



Preparation 28 



To a solution of the product of Preparation 27 
(5,0 g, 16 mmol) stirring in dichloromethane (40 
25 mL) and anisole (1 mL) at 0 was added 

trif luoroacetic acid (10 mL) . After 4 h at room 
temperature, saturated sodium bicarbonate solution 



SUBSTITUTE SHEET (RULE 25) 

BNSOOCID: <WO 9908699A1 J_> 



wo 99/08699 



E'CT/US98/17229 



689 



was added and the mixture extracted with ethyl 
acetate. The combined organic extracts were 

washed with brine, dried over sodium sufate, and 
concentrated. The crude product was used in the 
5 next step without further purification. 



To a solution of the product of Preparation 28 

10 (65.4 mmol) , boc-a-aminoisobutyric acid (13.2 g, 
65.4 mmol), 1 -hydroxybenzotriazole (8.8 g, 65.4 
mmol), and N, N-di isopropy lethylamine (22.8 mL, 
130.7 mmol) stirring in dichloromethane (500 mL) 
at 0 ''C was added 1 - ( 3 -dimethylaminopropyl ) -3 - 

15 ethylcarbodiimide (12.3 g, 71.9 mmol). After 18 
h, ethyl acetate and saturated ammonium chloride 
were added and the mixture extracted with ammonium 
chloride, sodium bicarbonate, and brine. The 
organic extracts were dried over sodium sulfate 

20 and concentrated. Purification by silica gel 

chromatography (25% ethyl acetate/hexanes ) yielded 
the desired compound (21.6 g, 83%) as a white 
solid: Ir NMR (300 MHz, CDCI3 ) d 1.39 (s, 9H) , 
1.48 (s, 6H), 3.62 (dd, J = 3.4, 9.1 Hz, IH), 3.70 

25 (s, 3H), 3.85 (dd, J = 3.4, 9.1 Hz, IH), 4.48 (dd, 
J = 12.5, 22.7 Hz, 2H), 4.75 (m, IH), 4.92 (s, 
IH) , 7.11 (d, J - 8.6 Hz, IH) , 7.35 (m, 5H); MS 
(FD) m/e 395; Anal, calc'd for C20H30N2O6: C, 
60.90; H, 7.67; N, 7.10. Found: C, 61.02; H, 

30 7.78; N, 7.10. 
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Preparation 30 




NHBoc 



To a solution of the product of Preparation 29 
5 (5.30 g, 13.4) stirring in dioxane (100 mL) /water 
(50 mL) at room temperature was added lithium 
hydroxide (2.80 g, 67.3. mmol). After 18 h, water 
was added and the solution concentrated. The 
resulting mixture was extracted with diethyl 

10 ethex'. Sodium chloride was added to the aqueous 
layer and the pH adjusted to 3.5 with 1 N HCl . 
The resulting mixture was extracted with ethyl 
acetate and the combined organic extracts dried 
over sodium sulfate then concentrated to yield the 

15 title compound (4.40 g, 86%) as a white foam: 

NMR (300 MHz, CDCI3) d 1.39 (s, 9H) , 1.45 (s, 3H) , 
1.47 (s, 3H) , 3.68 (m, IH) , 3.95 (m, IH) , 4,54 (s, 
2H), 4.70 (m, IH) , 5.51 (bs, IH) , 7.18 (d, J = 9.1 
Hz, IH) , 7.25 (m, 5H) , 9,90 (bs, IH); MS (FD) m/e 

20 381; Anal, calc'd for C19H28M2O6: C, 59.99; H, 
7.42; N, 7.36. Found: C, 59,74; H, 7.26; N, 7.30. 
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Preparation 31 




EtOoC 



NHAc 



C02Et 



A solution of sodium ethoxide was generated by the. 
5 addition of sodium metal (52.89 grams, 2.3007 mol) 
over 3 hours to ethanol (1500 mL) . To the sodium 
ethoxide solution at ambient temperature was added 
a solution of diethy lacetamidomalonate (499.75 
grams, 2.3007 mol) dissolved in ethanol (225 mL,) . 

10 The reaction mixture was stirred for 1.5 hours at 
ambient temperature . 1 -bromo-3 -phenylpropane 

(458.07 grams, 2.3007 mol) was added over 15 
minutes and the reaction mixture was refluxed 
until complete as determined by hplc (16 hours) . 

15 The reaction mixture was concentrated to dryness 
and the residue partitioned between ethyl acetate 
(1 x 1500 mL and 2 x 500 mL) and water (1500 mL ) . 
The ethyl acetate layers were combined, washed 
with saturated sodium chloride solution (4 x 500 

20 mL) , dried using sodium sulfate, and concentrated 
to give 752,1 grams (98%) of the desired product 
as a light yellow solid. A 1.0 gram sample was 
recrystallized from hexane : ethyl acetate (19:1, 
v:v) to give a mp 84-86''C. nmr ( CDCI3): 5 



25 1.18-1.23 (t, 6H), 1.37-1.50 (m, 2H) , 2.02 (s, 
3H), 2.34-2.41 (m, 2H) , 2.58-2.62 (t, 2H), 4.16- 
4.24 (q, 4H) , 6.76 (s, broad, IH) , 7.11-7.28 (m, 
5H) . '^C nmr ( CDCI3): ft 13.95, 23.03, 25.67, 
31.85, 35.45, 62.46, 66.49, 125.40, 125.90, 

30 128.27, 128.35, 141.77, 168.11, 168.94, MS (FIA ) 
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m/z 



336.3 



( [M+H] ') . 



IR 



(KBr, 



cm"*) 



1645 . 98 



10 



15 



20 



(amide), 1744.76 (C=0) . Anal. Calcd. for CiftHsr.NOr.: 
C, 64.46; H, 7.51; N, 4.17. Found: C\ 64.60; H, 
7.37; N, 4.39. 



A slurry consisting of the product from 
Preparation 31 (249.15 grams, 0.7428 mol) and 2.5 
N sodium hydroxide solution was heated at lOO^^C for 
three hours. The reaction mixture was cooled to 
30°C and the pH adjusted to 5.0 using concentrated 
hydrochloric acid. The solution was heated to 100 
°C and the pH was held at 5.0 using concentrated 
hydrochloric acid as needed until the reaction was 
complete as determined by hplc . The solution was 
filtered while hot through diatomaceous earth. 
The filtrate was cooled to 5-10 °C and the pH 
adjusted to 1.0 using concentrated hydrochloric 
acid. The resulting slurry was stirred for 1 hour 
at 5 ""C, filtered, and dried in vacuum at 50 °C to 
give 160,34 grams (92%) of ( DL) -N-acety 1 -2 -amino- 
S-phenylpentanoic acid as a white powder , mpT 145^ 
148 °C. 'h nmr ( DMSO-d.;) : S 1.60-1.71 (m, 4H) , 
1.86 (s, 3H), 2.56-2.59 (m, 2H), 4.19-4.23 (m, 
IH), 7.16-7.30 (m, 5H), 8.14 (d, IH). '"c nmr ( 
DMSO-d6) : .5 23.17, 28.25, 31.55, 35.51, 52.55, 
126.60, 129.14, 142.64, 170,25, 174.65, MS ( FIA) 
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m/2 236.2 (M^) . IR (KBr, cm'M 1609.17 (amide), 
1741.12 (C=0) . Anal. Calcd. for Ci3Hi7N03: C, 

6 6.36; H, 7.28; N, 5.95. Found: C, 6 6.41; H, 
7.15; N, 5.96. 

Preparation 33 

NHAc 




COgH 

A solution consisting of (DL) -N-acetyl-2-amino-5- 
phenylpentanoic acid (438.0 grams, 1.862 mol), 

10 cobalt chloride (1.10 grams), 2N potassium 
hydroxide solution (931 mL, 1.862 mol), and water 
(8000 mL) was adjusted to a pH of 8 . 0 by the 
addition of 2N potassium hydroxide solution. To 
the reaction mixture was added Acylase I 

15 (Aspergillus melleus, 39.42 grams) and vigorously 
stirred for 24 hours at 40 "^C while maintaining a 
pH of 8.0 by addition of 2N potassium hydroxide. 
The resulting slurry was filtered. The filtrate 
was adjusted to a pH of 2 . 0 giving a thick slurry. 

20 The product was isolated by filtration, washed 
with hexane (2000 mL) and dried in vacuum at 50 °C 
to give 188.52 grams (43%) of (D) -N-acetyl-2 - 
amino-5-phenylpentanoic acid. nmr { DMSO-ds) : 

5 1.59-1.74 (m, 4H), 1.86 (s, 3H), 2.57-2.60 (m, 

25 2H), 4.22-4.26 (m, IH), 7,16-7.30 (m, 5H) , 8,02 
(d, IH), 12.39 (s, broad, IH) . '^C nmr ( DMSO-dt): 
5 23.18, 28.13, 31.65, 35.54, 52.58, 126.56, 
129.10, 142.67, 170.12, 174.48. MS (FIA ) m/z 
236.1 (M*) , IR (KBr, cm"M 1625.08 (amide), 

30 1700.24 (C=0) . Anal. Calcd. for C13H17NO3 : C, 
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66.36; H, 7.28; N, 5.95. Found: C, 66.49; H, 
7.00; N, 6.03. 




Preparation 34 

HCI 

CO^Et 

A solution consisting of (D) -N-acetyi-2-amino-5- 
phenylpentanoic acid (188.8 grams, 0.8024 mol), 
ethanol {535 mL) , and concentrated hydrochloric 

10 acid (268 mL, 3.21 mol) was warmed to 85 °C and 
monitored by hplc . The reaction was determined 
to be incomplete by hplc at 14.5 hours and 
additional concentrated hydrochloric acid (50 mL) 
was added. The reaction was determined to be 

15 complete by hplc after 22.5 hours. Water was 
azeotropically distilled from the reaction by 
continuous addition and distillation of 8000 mL of 
ethanol. The ethanol was azeotropically distilled 
from the reaction by the continuous addition and 

20 distillation of ethyl acetate (2000 mL) . Upon 
cooling the solution to 0 ''C the product 
crystallized. The solution containing the product 
was stirred for 1 hour at 0 °C, filtered, and the 
cake dried in vacuum at 40 ""C to give 199.0 grams 



25 (96%) of 2-amino-5-phenylpentanoic acid, ethyl 
ester hydrochloride, mp 117-121 °C . nmr ( DMSO- 

^o) : 5 1.15-1.21 (t, 3H), 1.50-1.89 (m, 4H) , 
2.48-2.67 (m, 2H) , 3.92-3.98 (t, IH), 4.08-4.25 
(m, 2H), 7.12-7.29 (m, 5H) , 8.76 (s, broad, 3H) . 

30 ^^C nmr (DMSO-de): 5 13.90, 25.97, 29.52, 34.41, 
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51.71, 61.56, 124.91, 125.81, 128.24, 141.27, 
169.35. MS (FIA ) m/z 222.3 (M'). IR (KBr, cm"') 
1741.14 {C=0) . [a]-"o = -11.17(c = 30.62 mg / 

3mL, MeOH) . Anal. Calcd. for Ci3H2f,N02Cl : C, 
5 60.58; H, 7.82; N, 5.43. Found: C, 60.45; H, 
7.67; N, 5.55. 



Preparation 35 




NHBoc 



10 A slurry consisting of N-t-BOC-a-aminoisobutyric 
acid (90.64 grams, 0.446 mol), 2 -chloro-4 , 6- 
dimethoxy-l , 3 , 5- triazine (75.90 grams, 0.425 
mol), N-methyl morpholine (88.13 grams, 0.871 
mol), and diethyl ether (1000 mL) was stirred at 

15 ambient temperature until complete as determined 
by hplc (3 hours) . The 2 -amino-5-phenylpentanoic 
acid, ethyl ester hydrochloride (109.55 grams, 
0,425 mol) was added and the reaction mixture 
stirred for 16 hours at ambient temperature. The 

20 reaction mixture was partitioned between 10% 
citric acid solution (1000 mL) and ethyl acetate 
(3 X 500 mL) . The organic phase was washed with 
10% citric acid solution (3 x 500 mL) , saturated 
sodium bicarbonate solution (3 x 500 mL) , water (1 

25 x 500 mL) , dried using sodium sulfate, and 
concentrated to dryness. The residue was 

recrystallized from hexane (3000 mL) to give 
155.11 grams of compound 2, mp 97-99 . *H.nmr ( 

CDCI3) : 5 1.25-1.28 (t, 3H), 1.43 (s, 9H), 1.48 
30 (s, 3H) , 1.50 (s, 3H) , 1.70-1.73 (m, 3H), 1.87- 
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1.93 (m, IH), 2.52-2,67 (m, 2H), 4.16-4.21 (m, 
2H) , 4.57-4.62 (m, IH) , 4.95 (s, IH), 6.96 (s, 
broad, IH) , 7.16-7.19 (m, 3H) , 7.26-7.33 (m, 2H) . 
''C nmr ( CDCI3): 5 14.53, 25.32, 27.17, 28.67, 
5 32.47, 35.73, 52.54, 57.17, 61.62, 126.21, 128.69, 
128.79, 142.12, 154.99, 172.81, 174.69, MS (FIA ) 
m/z 407.5 ([M+H]^). IR (KBr, cin"M 1652,75, 

1685.52 (amides), 1741.73 (C==0) . [a]'% - 7.83 (c 
10,22 mg / ImL, MeOH) . UV (0.1% 

10 trif luoroacetic acid in water : acetoni trile) X^a.- 
215.6 nm. Anal. Calcd. for C22H:uN20s: C, 65.00; 
H, 8.43; N, 6.89. Found: C, 65.23 ; H, 8.34; N, 
6.94. 

15 Preparation 3 6 




NHBoc 



A solution consisting of the product of 
Preparation 35 {152.53 grams, 0.3752 mol) and 
tetrahydrof uran (884 mL) was cooled to 5 °C . A 

20 solution consisting of lithium hydroxide (26.96 
grams, 1.126 mol) and water (1419 mL) was added to 
the reaction dropwise over 10 minutes maintaining 
a temperature of 5-10 °C . Ethanoi (183 mL) was 
added and the reaction stirred at 5-10 °C until 

2 5 complete as determined by hplc (2 hours) . The pH 
of the reaction mixture was adjusted to 2.0 using 
6 N hydrochloric acid solution while maintaining 
5-10 °C . The product was extracted from solution 
with ethyl acetate (3 x 500 mL) . The ethyl 
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acetate extracts were combined, dried using sodium 
sulfate, and concentrated to dryness to give 
141.51 grams (100%) of 427623. nmr ( DMSO-dB): 

5 1.32-1.37 (m, 15H) , 1.57-1.75 (m, 4H) , 2.51-2.58 
5 (m, 2H), 4.23-4.27 (m, IH) , 6.85 (s, broad, IH) , 
7.15-7.28 (m, 5H) , 7,42 (d, IH) , 12.5 (s, broad, 
IH) . ^^C nmr ( DMSO-de) : 5 26.31, 27.85, 

29.00, 31.86, 35.60, 52.53, 56.60, 78.95, 126.52, 
129.05, 129.10, 142.69, 155.06, 174.40, 175.17. 
10 MS (FIA ) m/z 379.5 ([M+H]^). IR (KBr, cm"') 
1641.98, 1692.22 (amides), 1719.72 (C=0) . [a]"°o = 
-5.73 (c = 10.48. mg / ImL, MeOH) . 

Anal. Calcd. for C20H30N2O5 : C, 63.47; H, 7.99; N, 
7.40, Found: C, 63.25; H, 7.84; N, 7.46. 

15 

Preparation 37 




iV-Methyl morpholine (4.79 mL, 2 eq, 47.3 mm) was 
added to a stirred slurry of A/-Boc-a- 
aminoisobutyric acid (4.43 g, 21.7 mm, 1 eq) and 
3.89 g (21.7 mm, 1.0 eq) of 2 -chloro- ( 4 , 6 ) - 
dimethoxy-1 , 3 , 5-triazine (CDMT) in 100 mL of 
diethyl ether. After stirring the reaction 

mixture at ambient temperature for 1.5 hours, D- 
tryptophan ester hydrochloride was added. After 
stirring overnight, the reaction mixture was 
quenched by the addition of 150 mL of 10% aqueous 
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citric acid solution. The layers were separated 
and the ether layer was washed with 50 ml, of 
saturated sodium bicarbonate solution and 50 mL of 
water. Lithium hydroxide (2.43 g, 5 eq) was 
5 dissolved in 100 ml of water and the solution was 
added to the diethyl ether solution and stirred 
vigorously for 4 hours at room temperature. The 
layers were separated and the pH of the aqueous 
layers was adjusted to 5.6 with IM HCl . The pH 

10 was then adjusted to 3.95 with 10% citric acid 
solution and the aqueous layer was extracted with 
100 mL of ethyl acetate. The ethyl acetate layers 
were washed with brine, dried over magnesium 
sulfate and filtered. The volatiles were removed 

15 under vacuum to give 82 % yield of the desired 
product as a white foam. IH-MMR consistent with 
structure . 

Coupling of Dipeptide Acids to Nitroimidazoles 
2 0 Preparation 38 
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A solution of the product of Preparation 17 (1.66 
g, .5.29 mmol) in THF (5 mL) was added to a 
suspension of 5% palladium on carbon (0.80 g, 
catalytic, 25 mL THF) under inert atmosphere. The 
5 resulting mixture was placed under hydrogen (40 
psi) on a Parr shaker for 1.5 hours. The 
resulting mixture was placed under nitrogen and 
celite added. The mixture was then filtered and 
rinsed with THF. The filtrate was place under 

10 nitrogen and HOBT (0.71 g, 5.29 mmol), the product 
of Preparation 30 (2.01 g, 5.29 mmol), EDC (1.00 
g, 5.81 mmol), and DIEA (1.0 mL, 5.81 mmol) were 
added. The resulting mixture was stirred 18 hours 
at ambient temperature, then concentrated in 

15 vacuo. The crude material was dissolved in ethyl 
acetate and washed with sodium bicarbonate and 
brine. The organic layer was dried over sodium 
sulfate, filtered, and concentrated in vacuo. The 
resulting crude foam was purified by flash 

20 chromatography (silica, 100 g, 2% 

methanol/dichloromethane) to yield the desired 
product (0.66 g, 19% yield) as a light yellow 
foam: 'h NMR (300 MHz, CDCI3) - consistent with 
structure; Anal, calcd. for C35H46NeO&; 65,00 C, 7.17 

25 H, 12.99 N; found 63.21 C, 6.92 H, 12.54 N; EDMS 
(M+) - 646. 
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Preparation 3 9 




Prepared as in Preparation 38 using the product of 
5 Preparation 18 (1.39 g, 3.74 mmol) and 5% 
palladium on carbon (0.70 g, catalytic, 25 mL THF) 
to give the crude amine. The resulting filtrate 
was reacted with HOBT (0.50 g, 3.74 mmol), the 
product of Preparation 30 (1.42 g, 3.74 mmol), 

10 diisopropylethylamine (0.65 mL, 3.74 mmol), and 
EDCI (0.71 g, 4.11 mmol) to yield the desired 
product (0.86 g, 33% yield) as a light yellow 
foam: 'h NMR (300 MHz, CDC13) - consistent with 
structure; Anal, calcd. for C37H4eOsN6; 63.05 C, 6.86 

15 H, 11,92 N; found 63.01 C, 6.64 H, 11.85 N; FDMS 
(M+) - 705. 
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Preparation 40 




Prepared as in Preparation 38 using the product of 
5 Preparation 19 (1.21 g, 3.53 mmol) and 5% 
palladium on carbon (0,80 g, catalytic, 25 mL THF) 
to give the crude amine. The resulting filtrate 
was reacted with HOST (0.48 g, 3.53 mmol), the 
product of Preparation 30 (1.34 g, 3.53 mmol), 

10 diisopropylethylamine (0.6 mL, 3.53 mmol), and 
EDCI (0.67 g, 3.88 mmol) to yield the desired 
product (0.97 g, 41% yield) as a light yellow 
foam: NMR (300 MHz, CDCI3) - consistent with 

structure; Anal, calcd. for CivHsoNsOg; 65.85 C, 7.47 

15 H, 12.45 M; found 64.96 C, 7.48 H, 12.04; FDMS 
(M+) - 675. 
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Preparation 41 




O 



\ 

Prepared as in Preparation 38 using the product of 
Preparation 20 (0.77 g, 2.24 mmol) and 5% 
5 palladium on carbon (0.80 g, catalytic, 25 roL THF) 
to give the crude amine. The resulting filtrate 
was reacted with HOBT (0.30 g, 2.46 mmol), the 
product of Preparation 36 (0.85 g, 2.24 mmol), and 
DCC (0.51 g, 2.46 mmol) to yield the desired 
10 product (0.70 g, 46% yield) as a light yellow 
foam: NMR (300 MHz, CDCl:,) - consistent with 

s t r uc t u r e"; — Ana-r r ca I'cd - f ox-CitHs oNeOs';- 8 5~ C t" ^7--4 7 

H, 12.45 N; found 65.83 C, 7.27 H, 12.38 N; ISMS 
(M+) - 675. 
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Preparation 42 




Prepared as in Preparation 38 using the product of 
Preparation 22 (0.92 g, 2.47 mmol) and 5% 
5 palladium on carbon (1.00 g, catalytic, 30 mL THF) 
to give the crude amine. The resulting filtrate 
was reacted with HOBT (0.35 g, 2.47 mmol), the 
product of Preparation 36 (0.94 g, 2.47 mmol), and 
DCC (0.56 g, 2.72 mmol) to yield the desired 
10 product (0.92 g, 53% yield) as a light yellow 
foam: iSIMR (300 MHz, CDCI3) - consistent with 

structure; Anal, calcd. for C39H54N6O6; 66,64 C, 7.74 
H, 11.96 N; found 66.65 C, 7.65 H, 12.02 N; ISMS 
(M+) - 702, 

15 
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Preparation 4 3 




5 Prepared as in Preparation 38 using the product of 
Preparation 22 (1.32 g, 3.55 mmol) and 5% 
palladium on carbon (1.4 g, catalytic, 50 mL THF) 
to give the crude amine. The resulting filtrate 
was reacted with HOBT (0.48 g, 3.55 mmol), the 

0 product of Preparation 30 (1.35 g, 3.55 mmol), and 
DCC (0.81 g, 3.91 mmol) to yield the desired 
product (0.82 g, 33% yield) as a light yellow 
foam: ^MR (300 MHz, CDCI3) - consistent with 

structure; Anal, calcd. for C:^f^lic.yNeOi ; 64.75 C, 7.44 

5. H^__ 11.92 N; found 66.19 7.17 H, J^._l 0^ ISMS 

(M+) - 705. 
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Preparation 44 




o 



\ 

Prepared as in Preparation 38 using the product of 
5 Preparation 21 (0.27 g, 0.85 mmol) and 5% 
palladium on carbon (0.30 catalytic, 20 mL THF) 

to give the crude amine. The resulting filtrate 
was reacted with HOBT (0.11 g, 0.85 mmol), the 
product of Preparation 3 6 (0.32 g, 0.85 mmol), N- 

10 methylmorpholine (0.10 mL, 0.85 mmol), and EDCl 
(0.16 g, 0,93 mmol) to yield the desired product 
(0.70 g, 46% yield) as a light yellow foam: '^H NMR 
(300 MHz, CDCI3) - consistent with structure; Anal, 
calcd. for C35H48N6O6; 66.43 C, 7.65 H, 13.28 N; 

15 found 63.53 C, 6.83 H, 12.38 N; ISMS (M-h) - 649. 
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Preparation 4 5 




o 



\ 

Prepared as in Preparation 38 using the product of 
5 Preparation 21 (0.75 2.36 mmol) and 5% 

palladium on carbon (0.80 g, catalytic, 25 mL THF) 
to give the crude amine. The resulting filtrate 
was reacted with HOBT (0.32 g, 2.3 6 mmol), the 
product of Preparation 30 (0.90 g, 2.36 mmol), and 

10 DCC (0.54 g, 2.60 mmol) to yield the desired 
product (0.86 g, 56% yield) as a light yellow 
foam: NMR (300 MHz, CDCl-O - consistent with 

st ructure ; Anal, calcd. _f_o^C37H5oN60G^_6^ . 75 C, 7.12 

H, 12.91 N; found 62.65 C, 6.95 H, 12.76 N; ISMS 

15 (M+) - 651. 
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Preparation 4 6 




o 



\ 

Prepared as in Preparation 38 using the product of 
5 Preparation 21 (0.80 g, 2.52 nunol) and 5% 
palladium on carbon (0.80 g, catalytic, 25 mL THF) 
to give the crude amine. The resulting filtrate 
was reacted with HOBT (0.34 g, 2.52 mmol), the 
product of Preparation 37 (0.99 g, 2.52 mmol), and 

10 DCC (0.57 g, 2.77 mmol ) to yield the desired 
product (0.77 g, 46% yield) as a light yellow 
foam: NMR (300 MHz, CDCl,) - consistent with 

structure; Anal, calcd. for CivHsoNeOe; 63.72 6.87 
H, 14.86 N; found 63.45 C, 6.86 14.76 N; ISMS 

15 (M+) - 660. 
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Preparation 47 




Prepared as in Preparation 38 using the product of 
5 Preparation 23 (0.80 g, 2.05 mmol) and 5% 
palladium on. carbon (0.80 g, catalytic, 25 mL THF) 
to yield the crude amine. The filtrate was 
reacted with HOBT (0.28 g, 2.05 mmol), the product 
of Preparation 30 (0.78 g, 2.05 mmol), and DCC 
10 (0.46 g, 2.05 mmol) to yield the desired product 
(0,76 g, 51% yield) as a light yellow foam: NMR 
(300 MHz, CDCi3) - consistent with structure; Anal, 
calcd. for CaiHsoNsOg; 68.12 C, 6.97 H, 11.63 N; 
found 66,93 C, 6.74 H, 11.24 N; ISMS (M-t-) - 723. 

15 
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Preparation 48 




Prepared as in Preparation 38 using the product of 
Preparation 23 (0.60 g, 1.54 mmol) and 5% 
5 palladium on carbon (0.60 g, catalytic, 25 mL THF) 
to give the crude amine. The resulting filtrate 
was reacted with HOBT (0.21 g, 1.54 mmol), the 
product of Preparation 36 (0.58 g, 1.54 mmol), and 
DCC (0.35 g, 1.69 mmol) to yield the desired 
10 product (0.56 g, 50% yield) as a light yellow 
foam: NMR (300 MHz, CDCI3) - consistent with 

structure; Anal, calcd. for C42Hr.2N&Os; 69.98 C, 7.27 
H, 11,66 N; found 68.71 C, 6.92 H, 11.39 N; ISMS 
(M+) - 721 . 

15 
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Preparation 49 




Prepared as in Preparation 38 using the product of 
Preparation 23 (0.20 g, 0.51 mmol) and 5% 
5 palladium on carbon {0.20 g, catalytic, 25 mL THF) 
to give the crude amine. The resulting filtrate 
was reacted with HOBT (0.07 g, 0.51 mmol), the 
product of Preparation 37 (0.20 g, 0.51 mmol), and 
DCC (0.12 g, 0.51 mmol) to yield the desired 
10 product (0,17 g, 45% yield) as a light yellow 
foam: NMR (300 MHz, CDCI3) - consistent with 

structure; Anal, calcd. for CA2HA')NiOe> ; 68.93 C, 6.75 

--1-3 ^4-0 -N-r -f-ound- 6-7-^^0-2— — 6-^4--H ,— 12-.-7-l^N-; - I-SMS 

(M+) - 732. 

15 
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Preparation 50 




Prepared as in Preparation 38 using the product of 
5 Preparation 24 (0.30 g, 0.82 mmol) and 5% 
palladium on carbon (0.30 g, catalytic, 25 mL THF) 
to give the crude amine. The resulting filtrate 
was reacted with HOBT (0.11 g, 0.82 mmol), the 
product of Preparation 36 (0.31 g, 0.82 mmol), and 

10 DCC (0.19 g, 0.90 mmol) to yield the desired 
product (0.32 g, 56% yield) as a light yellow 
foam: NMR (300 MHz, CDCI7) - consistent with 

structure; Anal, calcd. for doHsoN^Or,; 69.14 C, 7.25 
H, 12.09 N; found 67.82 C. 7.07 H, 11.62 N; ISMS 

15 (M+) - 695. 
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Preparation 51 




Prepared as in Preparation 38 using the product of 
5 Preparation 25 (0.35 g, 0.84 mmol) and 5% 
palladium on carbon (0.35 g, -catalytic, 25 mL THF) 
to give the crude amine. The resulting filtrate 
was reacted with HOBT (0.11 g, 0.84 mmol), the 
product of Preparation 3 5 (0,32 g, 0.84 mmol), and 

10 DCC (0.17 g, 0.92 mmol) to yield the desired 
product (0.22 g, 35% yield) as a light yellow 
foam: NMR (300 MHz, CDCI3) - consistent with 

structure; Anal, calcd. for C44HS6N6O5.; 70.56 C, 7.54 
H, 11.22 N; found 70.22 C, 7.58 H, 11.21 N; ISMS 

1_5__ m+l - 749. 
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Preparation 52 



10 




Prepared as in Preparation 38 using the product of 
Preparation 26 (0.42 g, 1.15 mmol) and 5% 
palladium on carbon (0.40 g, catalytic, 25 mL THF) 
to yield the crude amine. The filtrate was 
reacted with HOBT (0.16 g, 1.15 mmol), the product 
of Preparation 30 (0.44 g, 1.15 mmol), and DCC 
(0.26 g, 1.28 mmol) to yield the desired product 
(0.41 g, 51% yield) as a light yellow foam: NMR 
(300 MHz, CDCI3) - consistent with structure; Anal, 
calcd. for C39H48N6O6; 67.22 C, 6.94 H, 12.06 N; 
found 67.66 C, 6.95 H, 11.66 N; ISMS (M+) - 697. 
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Example 1 




A solution of the product of Preparation 38 (0.52 
g, 0.80 mmol) in dichloromethane (20 mL) was 
5 stirred under nitrogen with anisole (0.4 mL) and 
. triflouroacGtic acid (4.0nvL) at ambient 

temperature for 3 hours. The mixture was 

concentrated in ^racuo to approximately 5 mL and 
excess diethyl ether added. The mixture was 

10 filtered and rinsed with diethyl ether to yield 
the desired product (0,40 g, 65% yield) as an off 

whi-t e —sol id-:- -— H— NMR — (-3-0 0— MH z-, -CDC.I-3 )- --^consls-t ent- 

with structure; Anal, calcd. for C34H40N6O8F6 ; 52.71 
C, 5.20 H, 10.85 N; found 52.60 C, 5.08 H, 10.69 

15 N; FDMS (M+) - 54 6. 
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Example 2 




Prepared as in Example 1 using the product of 
Preparation 39 {0.86 g, 1.22 ininol), 

5 trif louroacetic acid (4.0 mL) , anisole (0.4 mL) , 
and dichloromethane (20 mL) to yield the desired 
product (0.86 g, 85%) as a pale yellow solid: 
NMR (300 MHz, CDCI3) - consistent with structure; 
Anal. calcd. for C36H4:>N60ioF,; ; 51.92 C, 5.08 H, 

0 10.09 N; found 51.63 4.96 H, 10.22 N; FDMS (M-h) 

- 604 , 
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Example 3 




Prepared as in Example 1 using the product of 
Preparation 40 (0.95 g, 1.41 mmol), 

5 trif louroacetic acid (4.0 mL) , anisole (0.4 luL) , 
and dichloromethane (20 mL) to yield the desired 
product (0.82 g, 92%) as a pale yellow solid: "^H 
NMR (300 MHz, CDCI3) - consistent with structure; 
Anal, calcd, for C-^,,H,,Nc.08Fc ; 53.86 C, 5.53 H, 10.47 

1-0 N,— found— 52 .-7-3- -Gv— 5-. 5 0 — H-,- --l-0-.-0-7-_N-; _EDMa-_(.M+4^_^ 

574 . 
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A solution of the product of Preparation 41 (0.69 
g, 1.02 mmol) in dichloromethane (10 mL) was 
5 stirred under nitrogen with anisole (0.2 mL) and 
trif louroacetic acid ( 4 . OmL) at ambient 

temperature for 3 hours . The mixture was quenched 
with saturated sodium bicarbonate and stirred 10 
min . at ambient temperature. Dichloromethane was 

10 added and the mixure washed with bicarbonante and 
brine. The organic layer was dried over sodium 
sulfate, concentrated in vacuo, and redissolved in 
2 mL ethyl acetate. Diethyl ether (saturated HCl 
(g) , 5 mL) was added and the mixture stirred 10 

15 min. The mixture was filtered to yield the 
desired product (0.57 g, 86% yield) as a white 
solid: NMR (300 MHz, CDCI3) - consistent with 

structure; Anal, calcd. for C32H42N6O4CI0 ; 59.35 C, 
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6.85 H, 12.98 N; found 58.74 C, 6.77 H, 12.85 N; 
ISMS (M+) - 575. 



Example 5 

5 




Prepared as in Example 4 using the product of 
Preparation 42 (0.26 0.37 mmol), 

trif louroacetic acid (4.0 roL) , anisole (0.4 mL) , 

10 and dichloromethane (20 mL) to yield the desired 
product (0.19 g, 76%) as a pale yellow solid: 'h 
NMR (300 MHz, CDCI3) - consistent with structured- 
Anal . "caFcd^ ^f or^ C^hT^nToTcTsT ""6 0T4 4~"C 7 ."1~6' "~H T 
12.44 N; found 60.08 C, 7.03 H, 12.06 N; ISMS (M+) 

15 - 603. 
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H2N 




Prepared as in Example 4 using the product of 
Preparation 44 (0.19 g, 0,29 mmol), 

trif louroacetic acid (4.0 mL) , anisole (0.4 mL) , 
and dichloromethane (20 mL) to yield the desired 
product (0.16 g, 84%) as a pale yellow solid: 
NMR (300 MHz, CDCl.) - consistent with structured- 
Anal, calcd. for C3oH42N60.,Cl2 ; 57.97 C, 6.81 H, 
13.52 N; found 57,54 6.36 H, 13.04 N; FDMS (M+) 

- 549 . 

Example 7 



BNSCOCID: <WO 9908699Al_t_> 



SUBSTITUTE SHEET (RULE 26) 



wo 99/08699 



PCT/US98/17229 



720 




\ 

Prepared as in Example 4 using the product of 
Preparation 45 (0.84 g, 1.29 mmol), 

trif louroacet ic acid (4.0 luL) , anisole (0.4 mL) , 
5 and dichloromethane (20 mL) to yield the desired 
product (0.69 g, 86%) as a pale yellow solid: 
NMR (300 MHz, CDCI3) - consistent with structure; 
Anal. calcd. for C29H38N6O5CI2 ; 55.86 C, 6.47 H, 
13,48 N; found 55,31 C, 6.52 H, 13.01 N; ISMS (M+) 
10 - 551, 
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Prepared as in Example 4 using the product of 
Preparation 46 (0.75 g, 1.13 mmol), 

trif louroacetic acid (4.0 mL) , anisole (0.4 mL) , 
and dichloromethane (20 mL) to yield the desired 
product (0.62 g, 87%) as a pale yellow solid: 
NMR (300 MHz, CDCI3) - consistent with structure; 
Anal. calcd. for C30H37N7O4CI2 ; 56.96 C, 6.21 
15.50 N; found 55.48 C, 6.03 H, 14.63 N; ISMS (M+) 
- 560. 
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Example 9 




Prepared as in Example 4 using the product of 
Preparation 43 (0.82 g, 1.16 mmol ) , 

trif louroacetic acid (4.0 mL) , anisole (0.4 mL) , 
and dichloromethane (20 mL) to yield the desired 
product (0.71 g, 90%) as a pale yellow solid: 
NMR (300 MHz, CDCI3) - consistent with structured- 
Anal, calcd. for C33H46N6O5CI2 ; 58.49 C, 6.84 H, 
12.40 N; found 55.40 C, 6.48 H, 11.80 M; ISMS (M+) 
- 605. 
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Example 10 




Prepared as in Example 4 using the product of 
Preparation 47 (0.76 g, 1,05 mmol), 

5 trif louroacetic acid (2.0 mL) , anisole (0.2 mL) , 
and dichloromethane (8.0 inL) to yield the desired 
product (0.76 g, 85% yield) as an off white solid: 
NMR (300 MHz, CDCI3) - consistent with 
structure; Anal. calcd. for C40H44N6O8FC ; 56.47 
10 5.21 H, 9.88 N; found 56.24 C, 5.32 H, 9.86 N; 
ISMS (M+) - 623. 
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Example 11 




Prepared as in Example 4 using the product of 
Preparation 48 (0.52 g, 0.72 mmol), 

5 trif louroacetic acid (4.0 mL) , anisole (0.4 mL) , 
and dichloromethane (20 mL) to yield the desired 
product (0.47 g, 94%) as a pale yellow solid: 
NMR (300 MHz, CDCI3) - consistent with structure; 
Anal. calcd. for C37H46N6O3CI2 ; 64.06 C, 6.68 H, 
10 12.11 N; found 62.18 C, 6,59 H, 11.78 N; ISMS (M+) 
- 621. 
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Example 12 




Prepared as in Example 4 using the product of 
5 Preparation 50 (0.32 g, mmol) , trif louroacetic 
acid (4.0 mL) , anisole (0.4 mL) , and 
dichloromethane (20 mL) to yield the desired 
product (0.26 g, %) as a pale yellow solid: NMR 
(300 MHz, CDCli) - consistent with structure; Anal. 
10 calcd. for C35Hn4N603Cl2 ; 62.96 C, 6.64 H, 12.59 N; 
found 60.05 C, 6.31 H, 11.98 N; FDMS (M+) - 595. 
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Example 13 




Prepared as in Example 4 using the product of 
5 Preparation 51 (0.22 g, 0.29 mmol ) , 

trif louroacetic acid (4.0 mL) , anisole (0.4 mL) , 
and dichloromethane (20 inL) to yield the desired 
product (0.19 g, %) as a pale yellow solid: NMR 
(300 MHz, CDCl-i) - consistent with structure; Anal. 
10 calcd. for C39HsnN603Cl2 ; 64.90 C, 6.98 H, 11.64 N; 
found 66.48 C\ 7.24 H, 11.96 N; • FDMS (M+) - 649. 



SUBSTITUTE SHEET (RULE 26) 

BNSDOCID: <WO 9908699A1J_> 



wo 99/08699 



PCT/US98/17229 



727 
Example 14 




Prepared as in Example 4 using the product of 
Preparation 49 (0.96 g, 1,31 mmol), 

5 trif louroacetic acid (4.0 mL) , anisole (0.4 mL) , 
and dichloromethane (20 mL) to yield the desired 
product (0,54 g, 59%) as a pale yellow solid: 
NMR (300 MHz, CDCI3) - consistent with structured- 
Anal, calcd. for C37H43N7O3CI2 ; 63.06 C, 6.15 H, 
10 13.91 M; found 58.22 C, 5.48 H, 12.32 N; ISMS (M+) 
- 632. 
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Example 15 




Prepared as in Example 1 using the product of 
5 Preparation 52 (0.41 g, 0.59 mmol), 

trif louroacetic acid (2.0 mL) , anisole (0.2 mL) , 
and dichloromethane (8.0 mL) to yield the desired 
product (0.48 99% yield) as an off white solid: 

'h ISJMR (300 MHz, CDCI3) - consistent with 
10 structure; Anal. calcd. for C^aH^.N^OsFo ; 55.34 C, 
5.13 H, 10.19 N; found 55.60 C, 4.92 H, 9.89 N; 
ISMS (M+) - 597. 
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EXAMPLES PART 4 



Preparation 1 



O— N 




HO. 




10 



15 



20 



To a solution of Preparation 306 from Examples 
Part 2 (1.58 g, 10 mmoDand (IR, 2 S ) - ( + ) -cis -1 - 
amino-2-indanol (1.49 g, 10 mmol) in methanol 
(10 mL) was added sodium bicarbonate (840 mg, 
10 mmol) and water (5 mL) . The resulting 
mixture was stirred at room temperature 
overnight . The solvent was removed in vacuo and 
the residue partitioned between ethyl acetate 
and brine. The organic phase was dried (MgS04) 
and concentrated in vacuo. The residue was 
purified by flash chromatography on silica 
eluting with 80% ethyl acetate / hexanes then 
100% ethyl acetate, to give 1.65 g, 67% of the 
desired product as a tan foam. "^H NMR (CDCI3) 5 
7.70 (s, IH) , 7.5-7.3 (m, 4H) , 7.2 (d, J=9 Hz, 
IH) , 5.65 (d, J= 5 Hz, IH) , 4.97 (m, IH) , 3.83 
(br s, IH) , 3.35 (dd, J= 6.5, 16 Hz, IH) , 3.12 
(dd, J= 4, 16 Hz, IH) . 
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Preparation 2 



O— N* 




5 To a solution of Preparation 1 (490 mg, 2 mmol) 
in dry DMF ( 6 mL) was added t- 
butyldimethylsilyl chloride (300 mg, 2 mmol) 
and imidazole (136 mg, 2 mmol) . The solution 
was stirred at room temperature for 24 h and 

10 an additional 50 mg of t-butyldimethylsilyl 
chloride was added. After stirring an 
additional 16 h the solvent was removed in 
vacuo. Flash chromatography of the residue, 
eluting with 50% ethyl acetate / hexanes gave 

15 540 mg, 75% of the desired product as a white 
solid. ^H-NMR is consistent with the desired 
product. MS (ion spray) 360 (M+1). Anal. Calcd 
for Ci8H25N303Si , C: 60.14, H: 7.01, N: 11.69. 
Found: , C: 60.40, H: 6.91, N: 11.58. [ajo +51.6 

20 (c=10) . 



25 
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Preparation 3 




5 10% Pd on carbon (3 50 mg) was wee under 

nitrogen atmosphere with dry THF (5 mL) . A 
solution of Preparation 2 (500 mg, 1.39 mmol) 
in dry THF (15 mL) was added and the mixture 
hydrogenated for 2 h under 4 0 psi hydrogen gas 

10 pressure. The catalyst was removed by 

filtration through celite and the filtrate 
concentrated in vacuo to approximately a volume 
of 10 mL. To this solution was added 
Preparation 4 of Examples Part 1 (532 mg, 1.4 

15 mmol), HOBt hydrate (214 mg, 1.4 mmol), DCC 

(289 mg, 1.4 mmol), and the mixture stirred at 
room temperature overnight. The precipitated 
DCU was removed by filtration. The filtrate was 
diluted with ethyl acetate and the organic 

20 solution washed with IN hydrochloric acid 

solution, saturated aqueous sodium bicarbonate 
solution, and brine then dried (MgSO.i) and 
concentrated in vacuo. Flash chromatography of 
the residue, eluting with 80"^ ethyl acetate / 
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hexanes gave 570 mg, 59% of the desired product 
as a white foam. -NMR is consistent with the 
desired product. MS (ion spray) 692 (M+1). IR 
1709, 1669 cm'V 

5 

Example 1 




A compound of Preparation 3 (440 mg, 0.63 mmol) 
was dissolved in glacial acetic acid that had 
been previously saturated with dry hydrogen 
chloride gas (10 mL, approx. 3N in HCl) . The 
mixture was stirred at room temperature for 30 
min, then water (0.5 mL) was added and the 
mixture stirred an additional 1 h. The mixture 
was concentrated in vacuo, toluene was added 
and the solvent removed in vacuo to give a tan 
solid. This material was converted to the free 
base by partitioning between chloroform and 
saturated aqueous sodium bicarbonate solution. 
The organic phase was dried (MgSO..) and 
concentrated in vacuo. Flash chromatography of 
the residue, eluting with 5% methanol / 



15 
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chloroform containing a trace of ammonium 
hydroxide gave two products. The more polar 
product, 80 mg, 23% yield was the desired 
compound. MS 478 {M+) . The more polar product 
5 was reconverted to the bis hydrochloride salt 
by dissolving in chloroform and adding ethyl 
ether that had been previously saturated with 
dry hydrogen chloride gas. NMR (DMSO-ds) 5 
11.25 (br s, IH) , 8.6 (d, J= 7 Hz, IH) , 8.4-8.1 

10 (m, 5H) , 7.4-7.15 (m, lOH) , 7.02 (s, IH) , 5.75 
(d, J=: 5 Hz, IH), 4,70 (m, IH) , 4.56 (m, IH) , 
4.45 (m, 2H), 3.65 (m, 2H) , 3.12 (dd, J= 6.5, 
16 Hz, IH) ) , 2.82 (dd, J= 4, 16 Hz, IH) , 1.45 
(s, 6H) . The less polar product was identical 

15 to acetyl analog (the product from Example 172, 
Examples Part 2A) (160 mg, 48% yield) . 



Preparation 4 




To a O'^C solution of Preparation 1 (490 mg, 2 
mmol) in pyridine (10 mL) was added acetic 
anhydride (0.2 mL, 2 mmol). The mixture was 
allowed to warm to room temperature while 
stirring overnight. The solvent was removed in 
vacuo and the residue dissolved in ethyl 
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acetate. The organic solution was washed with 
IN hydrochloric acid solution, saturated 
aqueous sodium bicarbonate solution, and brine 
then dried (MgS04) and concentrated in vacuo. 
5 Flash chromatography of the residue on silica 
gel, eluting with 50% ethyl acetate / hexanes 
gave 420 mg, 73% of the desired product as a 
colorless oil. '^H-NMR is consistent with the 
desired product. MS (ion spray) 288 (M+1). 
10 Anal. Calcd for CmHibNbO^, C: 58.53, H: 4.56, N: 
14.63. Found: , C: 58.30, H: 4.62, N: 14.41, 



Racemic trans - 1 - amino -2 -hydro:<yindan was 
prepared from racemic indene oxide according to 
15 the method of D. R. Boyd, N. D. Sharma, N. I. 
Bowers, P. A. Goodrich, M. R. Groocock, A. J. 
Blacker, D. A, Clarke, T. Howard, H. Dalton. 
Tetrahedron Asymmetry 7, 1559-1562, 1996. 
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Preparation 5 




5 To a solution of Preparation 306 from Examples 
Part 2 (1.85 g, 11.67 mmoDand trans-l -amino-2 - 
hydroxyindan (1.74 g, 11.7 6 mmol) in methanol 
(15 mL) was added sodium bicarbonate (1.0 g, 
11.9 mmol) and water (8 mL) . The resulting 

10 mixture was stirred at room temperature 

overnight . The solvent was removed in vacuo and 
the residue partitioned between ethyl acetate 
and brine. The organic phase was dried (MgSO^) 
and concentrated in vacuo. The residue was 

15 purified by flash chromatography on silica gel 
eluting with 80% ethyl acetate / hexanes to 
give 1.73 g, 60% of the desired product as a 
tan foam. ^H. -NMR is consistent with the desired 
product. MS (ion spray) 246 (M+1). Anal. Calcd 

20 for Ci2HnN303, C: 58.77, H: 4.52, N: 17.13. 
Found: , C: 58.87, H: 4,65, N: 17.18. 
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Preparation 6 




5 To a solution of Preparation 5 (290 mg , 1.18 
mmol) in pyridine (10 mL) was added acetic 
anhydride (0.2 mL, 2 inmol). The mixture stirred 
at room temperature overnight. The solvent was 
removed in vacuo and the residue dissolved in 

0 ethyl acetate. The organic solution was washed 
with IN hydrochloric acid solution, saturated 
aqueous sodium bicarbonate solution, and brine 
then dried (MgSO^) and concentrated in vacuo to 
give 280 mg, 82% yield of the desired product 

5 as an off-white foam. ^H-NMR is consistent with 
the desired product. MS (ion spray) 288 (M-i-1), 
IR 1744, 1549 cm"' 
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Preparation 7 




10% Pd on carbon (260 mg) was wet under a 
5 nitrogen atmosphere with dry THF (5 mL) . A 

solution of Preparation 6 (275 mg, 0.95 mmol) 
in dry THF (7 mL) was added and the mixture 
hydrogenated for 1.5 h under 40 psi hydrogen 
gas pressure. The catalyst was removed by 

10 filtration through celite and the filtrate 

concentrated in vacuo to approximately a volume 
of 8 mL. To this solution was added Preparation 
4 of Examples Part 1(380 mg, 1.0 mmol), HOBt 
hydrate (153 mg, 1.0 mmol), DCC (206 mg, 1.0 

15 mmol), and the mixture stirred at room 

temperature for 60 h. The precipitated DCU was 
removed by filtration. The filtrate was diluted 
with ethyl acetate and the organic solution 
washed with IN hydrochloric acid solution, 

20 saturated aqueous sodium bicarbonate solution, 

and brine then dried (MgSO.!) and concentrated in 
vacuo. Radial chromatography of the residue, 
eluting with 80% ethyl acetate / hexanes gave 
310 mg, 52% of the desired product. ^H-NMR is 
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consistent with the desired product. MS (ion 
spray) 620 (M+1). Anal. Caicd for C^^H^iNr.O?, C: 
63.96, H: 6.67, N: 11.30. Found: , C: 63.30, H: 
6.86, N: 11.13. 

5 

Example 2 




A compound of Preparation 7 (290 mg, 0.46 mmol) 
was dissolved in glacial acetic acid that had 
been previously saturated with dry hydrogen 
chloride gas (10 mL, approx. 3N in HCl) . The 
mixture was stirred at room temperature for 20 
min then concentrated in vacuo, toluene was 
added and the solvent removed in vacuo to give 
a yellow solid. This material was converted to 
_the _f rje^ ^a^__by partitioning between ethyl 
acetate and 0 . IN aqueous sodium hydroxide 
solution. The organic phase was dried (MgSO^) 
and concentrated in vacuo. Flash chromatography 
of the residue, eluting with 5% methanol / 
chloroform gave the desired product. The 
hydrochloride salt was reformed by dissolving 



15 
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the product in glacial acetic acid that had 
been previously saturated with dry hydrogen 
chloride gas (5 mL, approx . 3N in HCl), then 
toluene was added and the solvent removed in 
5 vacuo to give 140 mg, 50% yield of the desired 
product a white solid. NMR (DMSO-de) 5 11.05 
(br s, IH) , 8.55 {d, J= 8 Hz, IH) , 8.24 (br s, 
2H) , 8.10 (br s, IH) , 7.22-7.05 (m, lOH) , 5.95 
(d, J= 7 Hz, IH), 5.50 (m, IH) , 5.30 (br s, 

10 2H) , 4.78 (m, IH) , 4.52, (s, 2H) , 3.73 (m, 2H) , 
3.52 (dm, J= 16 Hz, IH) , 2.98 (dd, J= 7, 16 Hz, 
IH) , 2.04 (s, 3H), 1.50 9s, 6H). MS (ion 
spray) 520 (M+1). Anal. Calcd for 
C28H35Cl:^N5O5 + 0 . 4 H^O. C: 56.02, H: 5.96, N: 

15 11.67. Found: , C: 55.33, H: 6.33, N: 11.27. 



20 Preparation 391 of Examples Part 2A (950 mg, 
4.35 mmol) was dissolved in THF (20 mL) and 
methyl isocyanate (0.3 mL, 5 mmol) was added. 
After 4 h of stirring there was no apparent 
change by TLC . An additional 10 mmol of methyl 

25 isocyanate was added along with triethyl amine 
(0.7 mL, 5 mmol) and the mixture was stirred an 
additional 60 h. The white precipitate that 



Preparation 8 
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formed was collected by filtration and dried in 
vacuo to give 1.04 g, 87% of the desired- urea . 
^H-NMR is consistent with the desired product. 
MS (ion spray) 276 (M+1). Anal. Calcd for 
5 C12H13N5O3, C: 52.36, H: 4.76, N: 25.44. Found: , 
C: 52.61, H: 4.74, N: 25.25. 



Preparation 9 



10 




10% Pd on carbon (5 50 mg) was wet under a 
nitrogen atmosphere with ethyl acetate (5 mL) . 
A slurry of Preparation 8 (550 mg, 2.0 mmol) in 
ethyl acetate (40 mL) , methanol (40 mL) and 
acetic acid (1 mL) was added and the mixture 
hydrogenated for 2 h under 4 0 psi hydrogen gas 
pressure. The catalyst was removed by 
filtration through celite and the filtrate 
concentrated in vacuo. Toluene was added and 
the mixture reconcent rated in vacuo to give a 
purple solid. This solid was dissolved in THF 
(20 mL) and to this solution was added 
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Preparation 4 of Examples Part 1 (760 mg, 2.0 
mmol), HOBt hydrate (3 06 mg, 2.0 mmol), DCC 
(412 mg, 2.0 mmol), and triethyl amine (0.28 
mL, 2.0 mmol) . The mixture stirred at room 
5 temperature overnight. The precipitated DCU was 
removed by filtration. The filtrate was diluted 
with ethyl acetate and the organic solution 
washed with IN hydrochloric acid solution, 
saturated aqueous sodium bicarbonate solution, 

10 and brine then dried {MgS04) and concentrated in 
vacuo. Flash chromatography of the residue, 
eluting with a step gradient of 2% methanol / 
ethyl acetate, to 5% methanol / ethyl acetate, 
to 5% methanol / 1% acetic acid / ethyl 

15 acetate, to 10% methanol / 1% acetic acid / 

ethyl acetate gave 240 mg, 19% of the desired 
product as an off-white solid. ^H-NMR is 
consistent with the desired product. MS (ion 
spray) 608 (M+l) . 

20 
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Example 4 




o 



NH2 



=0 O 



HN 




A compound of Preparation 9 (210 mg, 0.34 mmol) 
5 was dissolved in glacial acetic acid that had 
been previously saturated with dry hydrogen 
chloride gas (5 mL, approx . 3N in HCl) . The 
mixture was stirred at room temperature for 1 h 
then . concent rated in vacuo, toluene was added 

10 and the solvent removed in vacuo to give a gum. 
The residue was dissolved in methanol (2 mL) , 
toluene was added and the solvents removed in 
vacuo to give 190 mg of the desired product as 
white powder. "^H NMR (DMSO-de) d 11.2 0 (br s, 

15 IH), 8.71 (br s, IH) , 8.62 (d, J= 7.5 Hz, IH) , 
8.25 (br s, 2H), 7.72 (d, J= 8.5 Hz, IH) , 7.34- 
7.12 (m, 9H), 7.04 (t, J= 7.5 Hz, IH) , 6.86 (br 
s~ '~1HT7 ~5T42" "(~ABq7T^^l'4^Hz;~ 2H')T ~4T7 3~{ q';— J^^-^ ~ 
Hz, IH) , 4.53 (s,' 2H) , 3.73 (m, 2H) 2.65 (s, 

20 3H) , 1.50 (s, 6H) . MS (ion spray) 508 (M+1). 
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Preparation 10 



HO 




10 



3- Aminobenzyl alcohol (615 mg, 5 mmol) was dissolved in 
methylene chloride (10 mL) and methyl isocyanate ( 0 . 3 mL , 5 
mmol) was added. The mixture was stirred at room temperature 
overnight. The white precipitate that formed was collected 
by filtration and dried in vacuo to give 775 mg, 86% of the 
desired urea. ^H-NMR is consistent with the desired product. 
MS (ion spray) 181 (M+1), Anal. Calcd for C9Hi2N202, C: 59.99, 
H: 6.71, N: 15.55. Found: C: 60.23, H: 6.68, N: 15.37. 



Preparation 11 



15 




20 



To a 0'"'C solution of Preparation 10 (540 mg, 3 mmol) in THF 
(30 mL) was added triethyl amine (0.46 mL, 3.3 mmol) and 
methanesulf onyl chloride (0.255 mL, 3.3 mmol). The mixture 
was stirred at O^C for 1 h at which time TLC (EtOAc) 
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indicated the alcohol had been consumed and a less polar 
product had formed. The solvent was removed in vacuo and the 
residue dissolved in dry DMF (10 mL) . Potassium carbonate 
(965 mg, 7 mmol) and 4-nitro imidazole (339 mg, 3 mmol) were 
added, and the mixture was stirred at room temperature 
overnight. The DMF was removed in vacuo, the residue 
dissolved in chlorof orm/isopropanol (3/1), and washed with 
water, brine, then dried (MgS04) and concentrated to a 
solid. Flash chromatography on silica gel eluting with 3% 
methanol in ethyl acetate gave the desired product 410 mg 
50%, contaminated with approximately 20% of the undesired 4- 
alkylated isomer (by NMR analysis). Anal. Calcd for 
Ci2Hi3N?03, C: 52.36, H: 4.76, N; 25.44. Found: , C: 52.66, H: 
4.64, N: 25.31. 
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Preparation 12 




10% Pd on carbon (380 mg) was wet under a nitrogen 
atmosphere with ethyl acetate (20 mL) . A solution of 
-Preparation 11 (380 mg, 1.4 mmol) in methanol (20 mL) was 
added and the mixture hydrogenated for 2 h under 40 psi 
hydrogen gas pressure. The catalyst was removed by 
filtration through celite and the filtrate concentrated in 
vacuo. THF was added and the mixture reconcentra ted in vacuo 
to give a solid. This solid was dissolved in THF (10 mL) and 
to this solution was added Preparation 4 from Examples Part 
1(532 mg, 1.4 mmol), HOBt hydrate (214 mg, 1.4 mmol), DCC 
(289 mg, 1.4 mmol) . The mixture stirred at room temperature 
overnight. The precipitated DCU was removed by filtration. 
The filtrate was diluted with ethyl acetate and the organic 
solution washed with saturated aqueous sodium bicarbonate 
solution, and brine then dried (MgSO:i) and concentrated in 
vacuo. Flash chromatography of the residue, eluting with a 
step gradient of 2% methanol / ethyl acetate, to 10% 
methanol / ethyl acetate gave 400 mg, of impure product as 
an off-white solid. Radial chromatography, 5% methanol / 
chloroform gave the desired product, 370mg, 44% as a 
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yellowish tinted foam. ^H-NMR is consistent with the desired 
product. MS (ion spray) 608 (M+1) . Anal. Calcd for C3iH4iN70r> 
+ O.2CHCI3 C: 59,33, H: 6.58, N: 15.52. Found: , C: 59.21, H: 
6.65, N: 15.18. 

Example 5 



10 



15 




20 



To a compound of Preparation 12 (0.3 g, 0.5 mmol) stirring 
in dichloromethane {6 mL) at room temperature was added 
trif luoroacetic acid (2 mL) After 2 h, the reaction 
mixture was concentrated to dryness. The residue was 
partitioned between ethyl acetate and saturated sodium 
bicarbonate and was then extracted with ethyl acetate. The 
combined organics were washed with brine, dried over sodium 
sulfate and concentrated to dryness. The residue was 
chroma tographed over silica gel using ethanol /chloroform as 
-^.lll?5^ A9..yieJ.d^jD .J.2 _g J_4 9_% )_of product as a 

white foam. "^H-NMR is consistent with structure; MS (ion 
spray) 508.3 (M+1); Anal. Calc'd for C2bHj3N704 ' 0 . 4ICHCI3 : C, 
57.00; H, 6.05; N, 17.62. Found: C, 57.17; H, 6.24; N, 
17.22. 



SUBSTITUTE SHEET (RULE 26) 

BNSDOCID: <WO 9908699A1 J_> 



wo 99/08699 



PCT/US9S/17229 



747 

EXAMPLES PART 5 

Preparation 1 
Methyl 2J?-{2- t ( tert-butoxy ) carbonylamino] -2- 
methylpropanoylamino } -2 -phenylacetate 



To a solution of N"- [ ( 1 , 2 -dimethylethoxy ) carbonyl ] -2 - 
methylalanine (5.04 g, 24.79 mmol) and 2 -chloro-4 , 6- 
dimethoxy-1 , 3 , 5-triazine (4.43 g, 24.79 mmol) in 100 inL 

10 of THF was added iV-methylmorpholine (5.45 mL, 49.58 
mmol). After Ih, (i?) -phenylglycine methyl ester 
hydrochloride (5.0 g, 24.7 9 mmol) was added in one 
portion, and the reaction mixture was stirred at room 
temperature for 16 h. The reaction was concentrated in 

15 -^acuo, and the resulting residue was dissolved in 100 mL 
each of EtOAc and 10 % (w/w) aqueous citric acid. The 
phases were separated and the organic layer was v/ashed 
with saturated aqueous NaHCOa and saturated aqueous NaCi, 
dried over Na2S04, filtered and concentrated in vacuo to 

20 give. 8.51 g (98 %) of a white solid. NMR (DMSO, 300 

MHz) d 8.05 (m, IH) , 7.40 (m, 5H) , 6.90 (br s, IH), 5.40 
(d, IH) , 3.65 (s, 3H) , 1.30 (m, 15H) ; '^CNMR (DMSO, 75 
MHz) 174.2, 170.9, 154.3, 136.8, 128.4, 128.1, 128.0, 
127.4, 78.2, 56.0, 52.3, 28.0, 25.2, 24.7 ppm; Anal. 

25 Calcd. for CiaHsbN^O^:. : C, 61.70; H, 7.48; N, 7.99. Found: 
C, 61.50; H, 7.36; N, 8.19. 
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Preparation 2 

(R) -2- [ (Tert-butoxy)carbonylcimino] -2 -methyl -i^- ( {N- [1- (2- 
oxo -1 -phenyl -2 -pyrrolidinylethyl) imidazol-4- 
yl ] carbamoyl }phenylmethyl ) propanamide 

5 

To a 0 °C solution of the methyl ester in Example 1, 
(1.0 g, 2.8 5 mmol) in dioxane (19 mL) and H2O (9.5 mL) was 
added LiOH (0.682 g, 28.5 mmol). The reaction stirred 
for 40 min and was diluted with 50 mL of EtOAc. The pH 

10 was adjusted to 3 with cone. HCl and the phases were 

separated. The aqueous layer was extracted with EtOAc 
(2X25 mL) . The combined organics were dried over Na2SO.i, 
filtered and concentrated in vacuo to give 958 mg of the 
acid which was used as is in subsequent reactions. 

15 N-methylmorpholine (0.25 mL, 2.27 mmol) was added to 

a suspension of 2 -chloro-4 , 6-dimethoxy-l , 3 , 5- triazine 
(405 mg, 2.27 mmol) and 2- {2- [ ( tert-butoxy ) 
carbonylamino] -2 -methy Ipropanoy lamino} -2 -phenylacet ic 
acid (570 mg, 1.59 mmol) in CH2CI2 (7 mL) and THF (2 mL) 

20 at 23 *=>C. The mixture stirred for 2h and 2-(4- 

aminoimidazolyl ) -2 -phenyl -1-pyrrolidinylethan-l -one 
dihydrochloride (779 mg, 2.27 mmol) was added in one 
portion. After 16 h, the reaction was diluted with EtOAc 
(50 mL) and 10% (w/w) aqueous citric acid. The phases 

25 were separated, and the organic layer was washed with 20 
mL each of saturated aqueous NaHC03 and saturated aqueous 
NaCl, dried over Na2S04, filtered and concentrated in 

vacuo".' ~ "The" "r e"s i"due-was- pur i f i ed- by f Irash— chroma tog r a phy 

(gradient 2/98 to 6/94 MeOH/CHoCls) to give 405 mg (40 %) 

30 of the title compound. NMR (CDCI3, 300 MHz) d 10.61 (in, 
IH), 7.75 (s, IH), 7.45-7,15 (m, 12H), 5.95 (s, IH) , 5.80 
(m, IH), 3.60-3.38 (m, 3H), 3.10 (m, IH), 2.15 (m, IH) , 
1.98-1.65 (m, 3H), 1.50-1.05 (m, 15H) ; IR (CHCI3) 3400, 
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3000,1706, 1661, 1486, 1455, 1157 cm''; MS ( eiectrospray ) 
/n/z.588 (M+H) , 589 (M-H) , 587. 

Example 1 

5 (R) -2 -Amino -2 -methyl-//- ( {N- [1- (2-oxo-l-phenyl-2- 

pyrrolidinylethyl) imidazol - 4 -yl] carbamoyl } 
phenylmethyl ) propanamide , bis - trif luoroacetate 

Trif luoroacetic acid (1.4 inL, 18.3 mmol) was added 
10 to a solution of a compound of Example 2 (360 mg, 0.611 
mmol), anisole (0.20 mL, 1.83 mmol) and CH2CI2 (14 mL) . 
After 4 h the solution was concentrated to an oil which 
was dissolved in CH^Cl. (3.0 mL) . This solution was added- 
dropwise to EtaO (25 mL) with vigorous stirring, and a 
15 white precipitate formed. After 12 h, the solid was 

filtered and washed with Et:>0 (20 mL) . The wet cake was 
dried at 40 °C in a vacuum oven for 12 h to yield 391 mg • 
(91 %) . NMR (DMSO-ds, 300 MHz) d 10.70 (d, J = 2.5 Hz,' 

IH) , 8.66 (d, J = 6.7 Hz, IH) , 8.02 (m, 3H) , 7.54-7.10 
20 (m, 12H) , 6.39 (s, IH) , 5.58 (m, IH) , 3,60 (m, IH), 3.30 
(m, 2H) , 2.90 (m, IH) , 1.80-1.55 (m, 4H) , 1.07-0.70 (m, 
6H) ; IR (KBr) 3064, 3035, 2980, 1672, 1575, 1539, 1497, 
1201, 1133, 721, 700 cm"\; MS (eiectrospray) m/z 
(freebase) 488; (freebase M-t-H) , 489 (freebase M-H), 487. 

25 
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Preparation 3 

(K) -2- [ (Tert-butoxy)carbonylamino] -2 -methyl -2^- [ [2- 
(4-methylpiperidyl) -2-oxo-l-phenyletliyl] imida2ol-4- 
yl ) carbamoyl ) phenylmethyl ] propanamide 

5 

iV-methylmorpholine (0,16 ruL, 1.49 mmol) was added to 
a suspension of 2-chloro-4 , 6-dimethoxy-l , 3 , 5-triazine 
(268 mg, 1.53 mmol), 2 - { 2 - [ { tert -butoxy ) carbonylamino ] -2 - 
methyipropanoylamino} -2-phenylacetic acid (502 mg, 1.49 

10 mmol), CH2Ci2 (7 mL) and THF (2 mL) at 23 . The 

heterogeneous reaction stirred for two hours and 2-(4- 
aminoimidazolyl) -1- ( 4 -methylpiperidyl) -2 -phenylethan-1- 
one dihydrochloride (613 mg,.1.65 mmol) was added. The 
mixture was stirred for 15.5 h, and EtOAc (40 mL) and 10 

15 % (w/w) aqueous citric acid (18 mL) were added. The 
layers were separated, and the organic layer was 
extracted with 15 mL each of saturated NaHC03 and 
saturated NaCl . The organic layer was dried (MgSO^), 
concentrated in vacuo to 590 mg of solid, and purified by 

20 flash chromatography (10 % i-PA/CHCl:J to yield 440 mg (48 
%) of a foamy solid: '^H NMR (CDCI3, 300 MHz) d 10.34 (m, 
IH) , 7.67 (s, IH), 7.40-7.19 (m, 12H) , 6.10 (m, IH) , 5.73 
(m, IH), 4.57 (m, IH) , 3.84 (m, IH) , 3.60 (m, IH) , 2.95 
(m, IH) , 2.74-2.58 (m, IH) , 1.65-0.79 (m, 23H) ; ''CNMR 

25 (CDCl-3, 75 MHz) 174.0, 167.0, 165.3, 137.7, 136.7, 134.2, 
133.5, 133.4, 129.4, 129.3, 129.2, 129.2, 128.7, 128.5, 
128.5, 128.3, 128.2, 128.0, 127.2, 127.2, 108.1, 62.1, 

6^ : 0— 6^ .-07 -6-1 .-97 -5-7 -1-7 -5-6-67 -4 6 .-0 ,--46.-0 , —4 5-r87-4~2-97 — — 

34.2, 33.6, 33.5, 30.8, 30.7, 28.2, 21.5, 21.4 ppm; IR 
30 (CHCl,) 1456, 1487, 1560, 1661, 1707, 3010 cm-\- MS 
(electrospray) in/z 617 (M+H) , 438 & 615 (M-H) , 436. 
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Example 2 

(R) -2 -Amino-2 -methyl [ {N-{1- [2- (4-methylpiperidyl ) -2- 
oxo-l-phenylethyl] imidazol-4-yl} carbamoyl ) 
phenylmethyl]propanamide bis-trif luoroacetate 



Trif luoroacetic acid (1.5 mL, 19.9 inmol) was added 
to a solution of a compound of Example 4 (410 mg, 0.66 
mmol), anisole (0.22 mL, 2.0 mmol) and CH2CI2 (16 mL) . 
After 5 h the solution was concentrated to an oil which 
was dissolved in CH2CI2 (3.5 mL) . This solution was added 
dropwise to Et20 (30 mL) with vigorous stirring, and a 
white precipitate formed. After 30 min the solid was 
filtered and washed with copious Et20. The wet cake was 
dried in a room temperature vacuum desiccator overnight 
to yield 283 mg (58 %) of a white, hygroscopic powder: 
mp 182 oc (dec); 'h NMR (DMSO-ds, 300 MHz) d 10.79 (d, J = 
2.7 Hz, IH) , 8.72 (d, J = 6.5 Hz, IH), 8.15 (m, 2H), 
7.54-7.20 (m, IIH) , 7.19 (m, IH) , 6.73 (d, J = 14.2 Hz, 
IH), 5,61 (d, J = 6.7 Hz, IH), 4.36 (m, IH) , 3.72 (m, 
IH), 2.69-2.48 (m, 2H), 1.59-1.24 (m, 9H), 1.07-0.70 (m, 
5H) ; ''C NMR (DMSO-de, 75 MHz) 171.5, 171.4, 166,4, 165.6, 
165.6, 165.4, 165.4, 158.3, 157.9, 137.2, 137.1, 137.0, 
136.2, 136.1, 135.6, 135.5, 135.4, 133.2, 133.1, 129.2,. 
128.9, 128.7, 128.4 128.3, 128.3, 128.1, 128.0, 127.9, 
127.6, 107.2, 107.2, 97.8, 60.3, 60.3, 60.0, 57.0, 56.9, 
56.6, 45.2, 42.2, 42.0, 42.0, 34.0, 33.9, 33.3, 3.2, 
33.0, 30.0, 23.2, 23.2, 21.5, 21.4 ppm; IR (KBr) 1137, 
1201, 1540, 1576, 1670, 2955 cm"\- MS (electrospray ) 517 
(freebase M+H) , 438 & 515 (freebase M-H) . 
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EXAMPLES PART 6 

Example 1 
Chromatographic Separat ion 

5 

Diastereomeric secretagogue compounds are separated on 
a 8 X 15 cm Prochrom*^ column packed with a Kromasil^ CHI-DMB 
chiral phase. The chromatographic eluent consisted of 12% 
to 15% 3A alcohol, 0.2% dimethy lethylamine in heptane. One 

10 to two gram loadings of mixtures of dias t ereomers have been 
separated by this technique. The active isomer has been 
demonstrated to be the second eluting component. Isolation 
of the desired isomer is completed by evaporation of the 
solvent by using a roto evaporator. 

15 Since this is a chiral phase, enantiomers of the 

individual dias tereomers are also resolved to yield 
compounds which are enant iomerical ly pure. 

The procedure for packing the Prochrom® column, 
separation of the diastereomeric secretagogue SAR 

20 candidates, and analysis of the purified compounds is 
provided as follows: 

Materials 

25 Chemicals: 

Kromasil^ CHI-I, 10m CSP Bulk 
3A alcohol, QA 041N 
Heptane, QD440N 
Dimethylethylamine, Aldrich 

30 
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Equipment : 

8 cm Prochrom' column 

Prochrom'^ LC-80 pumping system, fraction collector 
5 Chromatography : 

Column Preparation: Slurry 500 grams of Kromasil^^ CHI 
bulk packing in 400 ml of propanol . Pack in 8 x 16 cm 
Prochrom* column. Equilibrate with eluent consisting 13% 3A 
10 alcohol, 0.2% dimethy lethy lamine in heptane at a flow rate 

of 250 ml/min. Detector setting is 260 nm to 270 nm for the 
200 mg loading per run. Change wavelength to 280 nm for 1.0 
gram loadings. 

15 Sample preparation : Dissolve approximately 1.0 grams 

of secretagogue mixture in small amount of 3A alcohol and 
dilute with approximately 50 ml of eluent. 

Chromatographic separation : The first isomer from each 
20 series elutes in range of 6 to 8 minutes. The second isomer 
elutes in range of 8 to 10 minutes. Shave the front and 
back of isomer 1 to eliminate other isomeric impurities. 

Fraction work up: Strip fractions to dryness using 
2 5 roto vap . 

Sample Analysis Conditions: 



30 a. Operating Conditions 

Column: 0.46 x 25 cm Kromasil'^ CHI 

Eluent: 15% ethanol, 0.2% dimethy lethylamine in 
heptane 
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Flow Rate: 1.0 ml/min 
Temperature: ambient 
u V : 2 50 nm 
Injection: as needed 
5 b. System Suitability 

I) isomer 1 elutes in 5 to 6 minutes, isomer 2 
elutes in 8 to 10 minutes 
c. Analysis Procedure 

I) calculate the dias tereomeric excess of each 
10 isolated isomer. 

Both diastereomerically and optically pure secretagogue 
compounds are produced by this process. 

15 
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Example 2 

Chiral Synthesia of Nitroimidazole (L-isomGjr) 



Preparation 2A 




Boc-L-a-Phenyiglycine (2.0 g, 9.12 mmol ) was 
dissolved in 15mL anhydrous THF and cooled to O^^C . DCC 
(1.97 g, 9.58 mmol) was added, followed by the addition 

10 of 4-methylpiperidine (1.08 mL, 9.12 mmol) and HOBt (1.29 
g, 9.58 mmol) . After stirring 30 min the ice bath was 
removed and stirring continued overnight at ambient 
temperature. The reaction was filtered, concentrated, 
then diluted with EtOAc and washed with 10% aqueous 

15 sodium bicarbonate (1 X 50 mL) , 0 . IN HCl (1 X 50 mL) , and 
dried over sodium sulfate. Filtered, and concentrated to 
3.2 g of a crude yellow oil. The oil was purified was 
radial chromatography eluting with 30:70 EtOAc : Hexanes . 
The appropriate fractions were concentrated to 2 . 5g (83% 

20 yield) of a colorless foam. ^H-NMR (d, CDCI3, 250 MHz, 

rotamers present) 0.60 (d, J = 7.5 Hz, 1.5 H) , 0.77 (d, J 
• = 7.5 Hz, 1.5 H) , 1.00-1.50 (m, 5H), 1.25 (s, 9H) , 2.45 
(m, IH), 2.80 (m, IH) , 3.62 (m, IH) , 4.43 (m, IH), 5.43 
(m, IH) , 6.02 (d, J =: 8 Hz, IH), 7.10-7.30 (m, 5H) ; MS 

25 (ion spray) 333.5 (M+1); [a]o = +95.9 (MeOH) ; Anal. Calc'd 
for C19H28N2O3: C, 68.65;H, 8.49; N, 8.43. Found: C, 
69.04; H, 8.51; N, 8.91. 
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Preparation 2B 




The Boc group was removed from the above compound 
(1.09 g, 3.28 mmol) by dissolving in 3 mL of methylene 
chloride and added 3 mL of trif luoroacetic acid. After 
stirring 1 h at room temperature the reaction- was 
concentrated in \/acuo (3 X CH2CI2) . The compound was 
vacuum dried to 1.5 g (100%) of the di t r i f luoroacetic 
acid salt. ^H-NMR (d, CDCI3. 400 MHz, equal intensity 
rotamers present at room temperature) 0.01 (m, 0.5H), 
0.70 (d, J = 7.5 Hz, 1.5 H), 0.83 (m, 0.5H), 0.88 (d, J = 
7-5 Hz, 1.5 H) , 1.00-1.60 (m, 4H) , 2.55 (m, IH) , 2.90 (m, 
IH) , 3.52 (m, IH) , 4.35 (m, IH), 5.42 (m, IH), 7,32-7,43 
(m, 5H) , 8.18 (br s, 2H) , 9.30 (br s, 2H); MS (ion spray) 
233.1 (M+l);[a]D - +19.7 (IN HCl). 



Preparation 2C 

o~ 
o = N* 




The above amine (1.5 g, 3.2 6 mmol) was dissolved in 
lOmL methanol and 10 mL water and cooled to 0°C . Sodium 



10 
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bicarbonate (0.58 g, 6.85 mmol) was added and stirred 10 
min followed by the addition of 1 , 4-dinitroimidazole . 
The solution quickly turned bright yellow and after 
stirring 30 min the ice bath was removed and stirring 
5 continued overnight at ambient temperature. The product 
was extracted into CH2CI2, dried over sodium sulfate, 
filtered, and concentrated to 0.93 g of a crude white 
foam. A pure sample is obtained by crystallization from 
EtOAc (0.64 g, 60%). 'H-NMR (d, CDCI3, 400 MHz, rotamers 

10 present) 0.05 (m, 0.5H), 0.59 (d, J = 7.5 Hz, 1.5 H) , 
0.72 (d, J = 7.5 Hz, 1.5 H) , 0.79 (m, 0.5H), 0.93 (m, 
0.5H), 1.14 (m, 0.5H), 1.23-1,56 (m, 3H) , 2.44 (m, IH) , 
2.82 (m, IH) , 3.36 (m, IH) , 4.37 (m, IH) , 5.88 (s, 0.5H), 
5.90 (s, 0.5H), 7.02 (s, IH) , 7.10-7.30 (m, 5H) , 7.52 (s, ' 

15 IH) ; MS (ion spray) 329.3 (M+1); [a]o = +177.6 (MeOH)'; 98%' 
ee by chiral HPLC; Anal. Calc'd for C17H20N4O3 : C, 62.18;H, 
6.14; N, 17.06. Found: C, 62.25; H, 6.08; N, 17.09. 

Example 3 

2 0 Chiral Synthesis of Nitroimidazole D- isomer 



Preparation 3 A 




25 Boc-D-a-Phenylglycine (2.0 g, 9.12 mmol) was dissolved in 
15mL anhydrous THF and cooled to 0"C . DCC (1.97 g, 9 . 5r. 
mmol) was added, followed by the addition of 4- 
methylpiperidine (1.08 mL, 9.12 mmol) and HOBt (1.29 g, 
9.58 mmol). After stirring 30 min the ice bath was 
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removed and stirring continued overnight at ambient 
temperature. The reaction was filtered, concentrated, 
then diluted with EtOAc and washed with 10% aqueous 
sodium bicarbonate (1 X 50 mL) , 0 . IN HCl (1 X 50 mL) , and 
5 dried over sodium sulfate. Filtered, and concentrated to 
3.1 g of a crude yellow oil. The oil was purified was 
radial chromatography eluting with 30:70 EtOAc : Hexanes . 
The appropriate fractions were concentrated to 2.2g (73% 
yield) of a colorless foam. ^H-NMR (d, CDCI3, 250 MHz, 

10 rotamers present) 0.60 (d, J = 7.5 Hz, 1.5 H), 0.77 (d, J 
= 7,5 Hz, 1.5 H), 1.00-1.50 (m, 5H) , 1.25 (s, 9H), 2.45 
(m, IH) , 2.80 (m, IH) , 3.52 (m, IH) , 4.43 (m, IH) , 5.43 
(m, IH) , 6.02 (d, J = 8 Hz, IH) , 7.10-7.30 (m, 5H); MS 
(ion spray) 333.5 (M+1); [a]o = -112.9 (MeOH) ; Anal. 

15 Calc'd for C19H28N2O3 : C, 68.65;H, 8.49; N, 8.43. Found: 
C, 68,41; H, 8.11; N, 8.53. 



Preparation 3B 




The Boc group was removed from the compound of 
Preparation 3A (1.0 g, 3.01 mmol) by dissolving in 2 mL 
of methylene chloride and added 2 mL of trif luoroacetic 
aei~d ~- — A-f ter^-sti~r2^i-ng- i -h-at -room_t.emperat.ure. _th_e 

25 reaction was concentrated in v^icuo (3 X CH2CI2) . The 
compound was vacuum dried to 1.4 g (100%) of the 
ditrif luoroacetic acid salt. ^H-NMR (d, CDCI3, 400 MHz, 
equal intensity rotamers present at room temperature) 
0.01 (m, 0.5H), 0.70 (d, J = 7.5 Hz, 1.5 H) , 0.83 (m, 

30 0.5H), 0.88 (d, J = 7.5 Hz, 1.5 H) , 1.00-1.60 (m, 4H) , 
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2,55 (m, IH) , 2.90 (m, IH) , 3.52 (m, IH) , 4.35 (m, IH) , 
5.42 (m, IH), 7.32-7.43 (m, 5H) , 8,18 (brs, 2H), 9.30 
(br s, 2H) ; MS (ion spray) 233.1 (M+l);[a]D = -38.1 
(MeOH) . 

5 Preparation 3C 



O 

0 = N* 




The amine from Preparation 3B (1.4 g, 3.04 mmol) was 
dissolved in lOmL methanol and 10 mL water and cooled to 

10 O^'C . Sodium bicarbonate (0.51 g, 6.08 mmol) was added and 
stirred 10 min followed by the addition of 1,4- 
dinitroimidazole . The solution quickly turned bright yellow 
and after stirring 30 min the ice bath was removed and 
stirring continued overnight at ambient temperature. The 

15 product was extracted into CH2CI2, dried over sodium 

sulfate, filtered, and concentrated to 0.93 g of a crude 
yellow foam. A pure sample is obtained by crystallization 
from EtOAc (0.60 g, 60%). ^H-NMR (d, CDCI3, 400 MHz, 
rotamers present) 0.05 (m, 0.5H), 0.59 (d, J = 7.5 Hz, 1.5 

20 H), 0.72 (d, J = 7.5 Hz, 1.5 H) , 0.79 (m, 0.5H), 0.93 (m, 

0.5H), 1.14 (m, 0.5H), 1.23-1.56 (m, 3H) , 2.44 (m, IH) , 2.82 
(m, IH), 3.36 (m, IH) , 4,37 (m, IH) , 5.88 (s, 0.5H), 5.90 
(s, 0.5H), 7.02 (s, IH) , 7.10-7.30 (m, 5H) , 7.52 (s, IH); MS 
(ion spray) 329.2 (M+1); [a]n = -175.7 (MeOH); 96% ee by 

25 chiral HPLC; Anal. Calc'd for CivHsnNaO. : C, 62.18;H, 6.14; M, 
17.06. Found: C, 62.93; H, 6.14; N, 17.21. 
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Excunple 4 

Chiral Synthesis of Nitro imidazole (D-isomer) 



Preparation 4A 




D- (p-hydroxyphenyl) glycine was Boc protected following 
the procedure of Salituro, JACS, 760 (1990) . 



Example 4B 




To a O^'C solution of the phenol compound from Preparation 
4A (3.0 g, 11.2 mmol) in 100 mL of DMF was added 1.03 g 
(60% dispersion, 25.8 mmol) NaH . The mixture was then 

soriTi ca tre"d ~a r "rooiTT rempera tur e^ f or- 3-0~min— and-me thyl 

iodide added (0.77 mL, 12.3 mmol) . The reaction becomes 
near homogenous after an additional 30 min of sonication. 
An additional 0.2 mL of methyl iodide was added and the 
reaction stirred overnight at room temperature. The 
reaction was diluted with EtOAc and a few drops of water. 
The reaccion was transferred to a separatory funnel and 
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acidified with a 10% sodium bisulfate solution and brine. 
The organic layer was separated and dried with sodium 
sulfate to 3.4 g of a crude yellow oil. This oil was 
purified by radial chromatography eluting with 80/20/5 
5 CH2Cl2/MeOH/NH40H . The appropriate fractions were taken 
up in EtOAc and washed with 10% sodium bisulf at e/brine 
solution, dried over sodium sulfate, filtered and 
concentrated to 1.5 g (48%) of the desired ether. ^H-NMR 
(d, CDCli, 400 MHz, equal intensity rotamers present) 1.22 

10 (s, 4.5H), 1.40 (s, 4,5 H) , 3.77 (s, 3H) , 5.02 (d, J = 5 
H2, 0.5 H), 5.22 (d, J = 5 Hz, 0,5H), 5.39 (d, J = 5 Hz, 
0.5H), 6.82 (m, 2H) , 7.29 (m, 2H), 7.62 (m, 0.5H); MS 
(ion spray) 280.2 (M-l);[a]D = -134.1 (MeOH) ; Anal. Calc'd 
for C14H19NO5: C, 59.78;H, 6.81; N, 4.98. Found: C, 60.07; 

15 H, 7.01; N, 4.99. 



20 To a O^'C solution of the acid from Preparation 4B (540 mg, 
1.92 mmol) and dimethylamine hydrochloride (157 mg, 1.92 
mmol) in 8 mL of anhydrous DMF was added 
diethylcyanophosphonate (DECP)(0.29 mL, 1.92 mmol) and 
triethylamine (0.27 mL, 1.92 mmol). After 30 min at O^'C a 

25 second equivalent of dimethylamine hydrochloride, DEC?, 

and triethylamine were added. After an additional 30 min 
the reaction was complete by TLC . The reaction was 
diluted with EtOAc , washed with 1:1 10% sodium 
bisulf ate ibrine. 1:1 10% sodium bicarbonate : brine , and 



Preparation 4C 
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brine. The organic layer was dried over sodium sulfate, 
filtered and concentrated to 0.90 g of a light yellow 
oil. This material was purified by radial chromatography 
eluting with 1:1 EtOAc : Hexanes . The appropriate 
5 fractions were vacuum dried to 0.50 g (85%) of a white 

solid. "^H-NMR (d, CDCI3, 400 MHz) 1.40 {s, 9H) , 2.85 (s,- 
3H) , 2.95 (s, 3H), 3.79 (s, 3H) , 5.50 (d. J 10 Hz, IH), 
5.96 (d, J = 10 Hz, IH) , 6.83 (d, J - 10 Hz, 2H) , 7.29 
(d, J = 10 Hz, 2H) ; MS (ion spray) 309,3 (M+1); [a]o - - 
10 165 . 5 (MeOH) . 

Preparation 4D 




The Boc group was removed from the compound of 
Preparation 4C (450 mg, 1.46 mmol) by dissolving in 2 mL 
of methylene chloride and added 2 mL of trif luoroacetic 
acid. After stirring 90 min at room temperature the 
reaction was complete by TLC and HPLC and concentrated" in 
vacuo (3 X CH2CI2) . The compound was vacuum dried to 62 0 
mg (97%) of the ditri f luoroacetic acid salt. This 
material was used without further characterization. 
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Preparation 4F 




The amine from Preparation 4E (637 mg, 1.46 mmol) was 
5 dissolved in lOmL methanol and 10 mL water and cooled to 

Sodium bicarbonate (270 mg, 3.21 mmol) was added and 
stirred 10 min followed by the addition of 1,4- 
dini troimidazole . The solution quickly turned bright 
yellow and after stirring 30 min the ice bath was removed 

10 and stirring continued 6h. The product was extracted 

into CH2C12, washed with brine, dried over sodium sulfate, 
filtered, and concentrated to 450 mg of a crude yellow 
oil. The compound was purified by radial chromatography 
eluting with EtOAc . The appropriate fractions were dried 

15 to 410 mg (92%) of a light yellow solid. ^H-NMR (d, 

CDCI3, 400 MHz) 2.88 (s, 3H) , 3,01 (s, 3H) , 3.80 (s, 3H) , 
6.01 (s, IH), 6.94 (d, J - 10 Hz, 2H) , 7.29 (d, J = 10 
Hz, 2H), 7.37 (s, IH) , 7.68 (s, IH); MS (ion spray) 305.2 
(M+1); [a]D = -258.2 (MeOH) ; Anal. Calc'd for C14H16N4O4: C, 

20 55.26;H, 5.30; N, 18.41. Found: C, 55.23; H, 5.27; N, 
18.23, 
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Example 5 



10 



15 



Alternate Chiral Synthesis of Nitroimidazole-D-isomer ) 



D-Phenylglycine (400 mg, 2.53 mmol) was suspended in 5 inL 
methanol and 5 mL water and cooled to C^C . Sodium 
bicarbonate (400 mg, 5.06 mmol) was added and stirred 10 
min followed by the addition of 1 , 4-dini troimidazole . 
The solution quickly turned bright yellow and after 
stirring 30 min the ice bath was removed and . stirring 
continued overnight at ambient temperature. The reaction 
was diluted with EtOAc and acidified with 0 . 2N HCl . The 
organic extract was washed with brine and dried over 
sodium sulfate. Filtered, and concentrated to 620 mg 
(99%)of a light yellow solid. ''h-NMR (d, DMSO, 400 MHz) 
6.50 (s, IH), 7.42 (m, 3H) , 7.52 (m, 2H) , 7,94 (s, IH) , 
8.40 (s ,1H); MS (ion spray) 248,4 (M+1); [ajo = -146.2 
|^eOH_) ;_ Anal . Calc'd for CnH9N3O4*0.3 H2O: C, 52.30;H, 
3.83; N, 16.63. Found: C, 52,17; H, 3.95; N, l^/79~ 



Preparation 5A 



0 = N 
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Preparation 5B 




The acid from Preparation 5A (215 mg, 0.87 mmol) was 
5 dissolved in 10 mL anhydrous THF and cooled to 0"'C . Added 
4-methylpiperidine (103 |IL, 0.87 mmol), and 
diethylcyanophosphonate (DECP) (132 |aL, 0.87 mmol). 
After 45 min a second equivalent of 4-methylpiperidine 
and DECP were added and stirring continued at O'^C for an 

10 additional 45 min. Diluted the reaction with ethyl 

acetate (300 mL) and washed with aqueous 10% NaHS04 / 
brine, 5% NaHCO^ / brine, brine (150 mL each) and dried 
over NaS04 . Purified by radial chromatography eluting 
with EtOAc which gave 236 mg (83%) of the desired product 

15 as a yellow oil. An analytical sample was obtained by 
crystallization from EtOAc . ^H-NMR (d, DMSO, 400 MHz, 
rotamers present) -0.05 (m, 0.5H), 0.68 (d, J = 7.5 Hz, 
1.5 H), 0.80 (m, 0.5H), 0.83 (d, J = 7.5 Hz, 1.5 H), 0.97 
(m, 0.5H), 1.18 (m, 0.5H), 1.40-1.60 (m, 3H) , 2.60 (m, 

20 IH), 2.98 (m, IH) , 3.59 (m, IH), 4.34 (m, IH) , 6.85 (s, 
0.5H), 6.92 (s, 0.5H), 7.37-7.50 (m, 5H) , 7.78 (s, IH), 
8.12 (s, 0.5H), 8.15 (s, 0.5H); MS (ion spray) 329.2 
(M+1) ; [a]o = -204.7 (MeOH) ; Anal. Calc'd for CivH-^oN^O-j : C, 
62.18;H, 6.14; N, 17.06. Found: C, 62.47; H, 6.21; N, 

25 17.07. 
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EXAMPLES PART 7 

Melting points were determined with a Thomas -Hoover 
capillar-y melting point apparatus and are uncorrected. 
5 Nuclear magnetic resonance studies were performed on a 
Bruker ARX 500 spectrometer. Merck silica gel 60 F254 
plates (0.25mm) were used for thin layer chromatography. 
Merck silica gel 60 230-400 mesh was used for flash 
chromatography. Biotage KP-SIL, 60A cartridges were used 
10 for Biotage Flash 40 purifications. HPLC conditions: 

Eluent : 0.1% tr i f iuoroacet ic acid in water : acetonitrile at 
2 mL/min. Column: Zorbax RX-C8 . Detection: 230 nm. 

Preparation 1 

15 Ethyl 2- (2-Naphthyl) acetate 




A steady stream of anhydrous hydrochloric acid was 
20 bubbled subsurface into a solution of 2 -naphthy lacet ic acid 
(251.38 grams, 1.35.mol) dissolved in ethanol (1760 mL) over 
a period of 10 minutes. The resulting solution was stirred 
at ambient temperature until complete as determined by hplc 
(2 hours) . The reaction mixture was concentrated to 

25 d,rvness^ The resulting oil was dissolved in ethyl acetate 

(200 mL) and filtered through silica gel (300 grams) eluting 
the product with ethyl acetate (1400 mL) . The filtrate was 
concentrated to give 286.33 grams (99%) of ethyl 2-(2- 
naphthyl ) acetate as a colorless oil. MS (FIA) m/z 215.3 
30 [(M+H)*]. 'h nmr (DMSO-ds) : 5 1.15-1.24 (t, '3H), 3.81-3.86 
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(d, 2H) , 4.07-4.15 (q, 2H) , 7.41-7.55 (m, 3H), 7.80-7.92 (m, 
4H) . 

Preparation 2 




A solution consisting of ethyl 2 - ( 2 -naphthyl ) acetat e 
10 (1.07 grams, 5.0 mmol), N-bromosuccinimide (0,89 grams, 5.0 
mmol), benzoyl peroxide (0.05 grams), and carbon 
tetrachloride (50 mL) was heated at reflux until complete as 
determined by hplc (3 hours) . The reaction was cooled to 
ambient temperature, washed with water (2 x 25 mL) , dried 
15 using sodium sulfate, and filtered. The filtrate was 

concentrated to dryness. The residue was purified using a 
Biotage Flash 40M system eluting with hexane : ethyl acerate 
(49:1) to give 1.20 grams (82%) of ethyl 2 -bromo-2 - ( 2 - 
naphthyl) acetate, mp 80-82° C. MS (FIA) m/z 293.0 
20 [(M+H)*]. Anal, calcd. for Ci4Hi302Br: C: 57.35; H: 4.47. 
Found: C: 57.62; H: 4.54. nmr (CDCI3): 5 1.27-1.33 

(t, 3H) , 4.18-4.36 (m, 2H) , 5.56 (s, IH) , 7.52-7.55 (m, 2H), 
7.71-7.76 (m, IH) , 7.82-7.92 (m, 3H) , 7.97 (s, IH) . 
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Preparation 3 

Ethyl 2- (2-Naphthyl) -2- ( 4 -ni troimidazoiy 1 ) acetate 




A yellow slurry consisting of ethyl 2 -bromo-2 - ( 2 - 
naphthyl) acetate (384.04 grams, 1.31 mol), 4 -ni troimidazole 
(148.13 grams, 1.31 mol), potassium carbonate (3 62,11 grams, 
2.62 mol), and dimethyl formamide (2500 mL) was stirred at 

10 ambient temperature until complete as determined by hplc (16 
hours) . The reaction mixture was diluted with water (2000 
mL) and extracted with ethyl acetate (4 x 500 mL) . The 
organic extracts were combined and washed with saturated 
sodium bicarbonate solution (2 x 500 mL) , 10% citric acxd 

15 solution (2 x 500 mL) , saturated sodium chloride solution (2 
X 500 mL) , dried using sodium sulfate, and evaporated. A 
portion (50 grams) of the crude product was purified by 
column chromatography on silica gel eluting with 
dichloromethane : heptane (16:3) gradient to dichloromet hane 

20 : heptane : methanol (16:3:0.2) giving 30.99 grams of et:hyl 
2- (2-naphthyl) -2- (4-nitroimidazolyl) acetate which was 90v-. 
pure by hplc. A 1 gram sample of the prx)^uct~was Ipurx Fil^d~^^ 
second time, using a Biotage Flash 40S system eluting witli 
dichloromethane : heptane : methanol (16.9:3:0.1) to give 

25 0.90 grams (46%) of ethyl 2 - ( 2 -naphthy 1 ) - 2 - ( 4 - 

nitroimidazolyl ) acetate as a tan oil. MS (FIA) m/z 326.4 
[(M+H)"]. nmr {CDCI3): 5 1.25-1.31 (t, 3H) , 4.28-4.39 
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(m, 2H) , 6.16 (s, IH), 7,36-7.44 (dd, IH), 7.54-7.62 (m, 
3H)., 7,84-7.90 (m, 3H) , 7.90-7,95 (m, 2H) . 

Preparation 3 

Ethyl 2- [4- ( (2R) -2- {2- [ ( Tert -butoxy ) carbony lamino ] -2-methyl 
propanoyl amino} -3-indol-3-ylpropanoylamino) imidazolyl] -2- (2- 

naphthyl ) acetate 



A mixture of ethyl 2 - ( 2 -naphthy 1 ) -2 - ( 4 -ni troimidazoly 1 ) 
acetate {2.04 grams, 6.27 mmol), tet rahydrof uran (20 mL) , 
and 10% palladium on carbon (2.04 gram) was hydrogenated at 
ambient temperature and pressure until complete as 
determined by hplc (20 hours) . The catalyst was removed by 
filtration and rinsed with tet rahydrof uran (10 mL) . The 
filtrate was added to a slurry consisting of 1 -[ 3 -( dimethyl 
amino) propyl-3-ethylcarbodiimide hydrochloride {1.20 grams, 
6.27 mmol) , tet rahydrof uran (10 mL) , and (2R) -2- {2 - [ ( tert- 
butoxy) carbony lamino] -2 -methylpropanoylamino} -3-indol-3- 
ylpropanoic acid (2.44 grams, 6.27 mmol) and stirred 16 
hours at ambient temperature. The reaction mixture was 
partitioned between water (150 mL) and ethyl acetate (3 x 50 
mL) . The organic extracts were combined, washed with 




HN 
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saturated sodium chloride solution, dried using sodium 
sulfate, and evaporated. The resulting crude oil was 
purified by column chromatography on silica gel with hexane 
: ethyl acetate : methanol (10:10:1) as an eluent giving 
5 1.72 grams (41%) of ethyl 2 - [ 4 - { ( 2R) -2 - { 2 - [ ( tert -butoxy ) 

carbonylamino] -2 -methylpropanoylamino} -3 -indol -3 -ylpropanoyl 
amino) imidazolyl] -2- (2-naphthyl) acetate . A 0.2 gram sample 
was further purified using preparative reverse phase hplc to 
gxve 0.16 grams of ethyl 2 - [ 4 - ( ( 2R) -2 - { 2 - [ ( ter t -butoxy ) 

10 carbonylamino] -2 -methylpropanoylamino} -3 - indol -3 -y Ipropanoyl 
amino) imidazolyl ] -2- (2-naphthyl ) acetate for analytical 
study. MS (FIA) m/z 667.4 [(M+H)^]. Anal, calcd. exact 
mass for C37H43NC.OG [(M+H)'] = 667.3244. Exact mass found by 
mass spectrometry: C37H.nN60<^ [(M-+-H)'] = 667.3254. nmr 

15 (CDCI3) : 1.25-1.42 (m, 19H) , 3.24-3.33 (m, 2H), 4.28-4.33 

(m, 2H), 4.98-5.01 (m, IH) , 5.94 (s, IH), 6.85-7.01 (m, 3H) , 
7.18-7.21 (m, 2H), 7.35-7,39 (m, 2H), 7.49-7.58 (m, 4H), 
7.78-7.84 (m, 4H), 8.69 (s, IH) , 10.65 (s, broad, IH) . 
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Preparation 4 

Ethyl 2-[4-{(2R)-2-{2-[ { Ter t -butoxy ) carbonylamino ] -2 -methyl 
propanoylamino} -3 -indol -3 -ylpropanoy lamino ) imidazolyl ] -2'^ 

phenylacetate 




This compound was obtained from the reduction of ethyl 
2- (4-nitroimida2olyl) -2-phenylacetate and subsequent 

10 reaction with ( 2R) -2 - { 2 - [ ( tert -butoxy ) carbonylamino] -2 - 
methyl propanoylamino} -3 -indole-3 -ylpropanoic acid as a 
yellow foam in 73% yield after purification by flash 
chromatography using dichloromethane : methanol (19:1). as 
the eluent. MS (FIA) m/z 617.5 [(M+H)"]. nmr (CDCI3): 5 

15 1.19-1.32 (m, 18H) , 3 . 10-3 . 12 ' (m, IH) , 3.16-3.17 (m, IH) , 
3.32 (s, IH), 4.22-4.27 (m, 2H), 4.69 (s, broad, IH) , 6.44 
(s, IH) , 6.85-6.91 (m, 2H) , 7.00 (t, IH) , 7.07-7.08 (m, IH) , 
7.38-7.40 (m, IH) , 7.42-7.45 (m, 6H), 7.55-7.56 (m, 2H), 
10.16 (s, broad, IH) , 10.75 (s, IH) . 



SUBSTITUTE SHEET (RULE 26) 

BNSOOCID: <WO 9908699A1J_> 



wo 99/08699 



PCT/US98/ 17229 



772 

Preparation 5 

Ethyl 2- [4- ( {2R) -2- {2- [ ( Tert -butoxy ) carbony lamino ] -2- 
methylpropanoyiamino} -3 -cyclohexy ipropanoy iamino) 
imidazolyl] -2 -pheny lacetate 

5 




This compound was obtained from the reduction of ethyl 
2- {4-nitroimidazolyl ) -2 -phenylacetat e and subsequent 

10 reaction with ( 2R ) -2 - { 2 - [ ( t ert -butoxy ) carbonylamino] -2 - 
methyl propanoylamino} -3 -cyclohexylpropanoic acid as a 
yellow foam in 45% yield after after purification by flash 
chromatography using dichloromethane : methanol (29:1) as 
the eluent, 'h nmr {CDCI3): 5 0.77-0.99 (m, 4H) , 1.00-1.21 

15 (m, 5H), 1.22-1.27 (m, IK), 1.33-1.45 (m, 8H) , 1.48-1.74 (m, 
6H) , 4.19-4.30 (m, 2H), 4.70-4.75 (m, IH) , 5.10 (s, broad, 
IH) , 5.84-5.86 (t, IH), 6.92 (s, broad, IH) , 7.25-7.41 (m, 
7H) , 7.51 (m, IH) , 10.5 (s, broad, IH) . 
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Preparation 6 



10 



Ethyl 2'[4-((2R)-2-{2-[ ( Ter t -butoxy ) carbony lammo ] - 2- 
methylpropanoylaminolpentanoylamino) imidazolyl] -2- 



This compound was obtained from the reduction of ethyl 
2- (4-nitroimida2olyl ) -2-phenylacetate and subsequent 
reaction with (2R) -2-{2- [ ( tert-butoxy ) carbonylamino] -2- 
methyl propanoy lamino } pentanoic acid as a yellow foam in 
61% yield after purification using preparative reverse phase 
hplc. MS (FD+) m/z 529 (MM. nmr (CDCI3): 5 0.82-0.84 

(m, 3H) , 1.25-1.46 (m, 20H), 1.60-1.75 (m, IH) , 1.77-1.83 
(m, IH) , 4.24-4.32 (m, 2H), 4.76-4.78 (m, IH) , 5.25 (s, 
broad, IH) , 5.93-5,96 (m, IH) , 7.15-7.30 (m, IH), 7.36-7.39 
(m, 5H), 7.48-7.49 (m, IH) , 7.61-7.64 (d, IH), 11.10-11.20 
(m, IH) . 



phenylacetate 
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Preparation 7 



10 



Ethyl 2- [4- ( (2R) -2-{2- [ ( Ter t -butoxy ) carbony lamino ] -2- 
methylpropanoylamino} hexanoylamino) imidazolyl] -2- 



This compound was obtained from the reduction of ethyl 
2- ( 4-nitroimidazolyl ) -2 -phenylacetate and subsequent 
reaction with ( 2R) -2 - {2 - [ ( tert-butoxy ) carbonylamino] -2 - 
methyl propanoylamino} hexanoic acid as a yellow foam in 74% 
yield after purification by flash chromatography using 
dichloromethane : methanol (19:1) as the eluent . nmr 
(CDCI3) : 5 0,87-0.88 (d, 3H) , 1.28-1.32 (m, IB), 1.44-1.46 
(m, 8H), 1.51 (s, 6H), 1.66-1.68 (m, 3H) , 1.95 (s, broad, 
IH), 4.28-4.34 (m, 2H) , 4.60-4.62 (m, IH) , 5.05 (s, broad, 
IH) , 5.85 (s, IH) , 6.90-7.00 (m, IH) , 7.36-7.46 (m, 6H) , 
9 .65 (s, broad, IH) . 



phenylacetate 




HN 
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Preparation 8 

Ethyl 2- [4- ( (2R) -2- {2- [ ( Ter t -butoxy ) carbony lamino ] -2- 
methylpropanoylamino} -3- (3-thienyl) propanoy lamino) 
imidazolyl] -2 -phenylacetate 

5 




This compound was obtained from the reduction of ethyl 
2- (4-nitroimidazolyl ) -2-phenylacetate and subsequent 

10 reaction with (2R) -2- {2- [ ( tert-butoxy) carbonylamino] -2- 
methyl propanoylamino} -3- ( 3 -thienyl ) propanoic acid as a 
yellow foam in 53% yield after purification using 
preparative reverse phase hplc . MS (FD+) m/z 583 (M*). 
Anal, calcd. for C29H37N506-1 /2H2O : C: 58.77; H: 6.46; N: 

15 11.82. Found: C: 58.83; H: 6.03; N: 11.83. 'h nmr 

(CDCI3) : 5 1.20-1.23 (m, 3H), 1.33 (s, 9H) , 1.40 (s, 6H) , 
3.29-3.30 (d, 2H), 4.18-4.27 (m, 2H), 5.04 {s, broad, IH) , 
5.40 (s, broad, IH) , 5.94 (s, broad, IH) , 6.72-6.76 (m, 2H) , 
6.96-6.98 (t, IH), 7.34 (s, 5H) , 7.48 (s, 2H) , 7.54-7.62 (m, 

20 IH) , 11 .38 (m, IH) . 
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Preparation 9 

Ethyl 2 - [4 - ( (2R) -3-Ben20 [b] thiophen- 3 -y 1-2 - { 2 - [ { tert -butoxy ) 
car bony lamino) -2 -methylpropanoylamino } propanoylamino ) 
imidazolyl] -2-phenylacetate 

5 




This compound was obtained from the reduction of ethyl 
2 - ( 4-nitroimidaEolyl ) -2 -phenylacetate and subsequent 

10 reaction with ( 2R) -3 -benzo [b] thiophen-3 -yl-2- {2- [ ( tert- 

butoxy) carbonylamino] -2-methylpropanoylamino}propanoic acid 
as a yellow foam in 82% yield. nmr (CDCl,) : 5 1.26- 

1.46 (m, 18H) , 3.34-3.35 {m, IH) , 3.55-3.56 (m, IH) , 4.26- 
4.33 (m, 2H) , 5.15 (s, broad, 2H) , 5.82-5.84 (t, IH) , 7.20- 

15 7.47 (m, lOH) , 7.60-7.65 (m0.5H), 7.72-7.73 (m, IH) , 8.11- 
8.12 (m, 0.5H), 11.10 (m, broad, IH) . ^^C nmr (CDClj): 5 

J^4^6^,_14_. 60^ 19^3 4^, 21.42, 25.69, 28.62, 36.64, 53.29, 

54.39, 57.01, 60.77, 62.67, 64 . "osT 108.1) 0^ "12! 72 6~, ~124\^ 3"^ 
124.34, 124.51, 125.58, 125.60, 125.87, 126.37, 127.92, 

20 128.18, 128.24, 128.28, 128.35, 128.94, 129.58, 129.64, 
129.68, 134.11, 134.53, 137.61, 140.55, 168.81, 168.86, 
171.51, 174.81. 
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Preparation 10 

2-[4-{(2R)-2-{2-[ (Tert-butoxy ) carbonylamino] -2- 
methylpropanoylamino} -3 -indol-3 -ylpropanoylamino) 
imidazolyl] -2- {2-naphthyl ) acetic Acid 




A solution consisting of ethyl 2 - [ 4 - ( { 2R) -2 - { 2 - [ ( t er t - 
butoxy ) carbonylamino] -2 -methylpropanoylamino} -3-indol-3 ^ : 

10 ylpropanoylamino) imidazolyl] -2- (2-naphthyl ) acetate (1.52 
grams, 2.2 8 mmol), lithium hydroxide (0.11 grams, 4.56 
mmol) , dioxane (10 mL) , and water (10 mL) was stirred at 
ambient temperature until complete as determined by hplc (30 
minutes) . The reaction mixture was concentrated to dryness 

15 and the residue was dissolved in water (20 mL) . The aqueous 
solution was adjusted to a pH of 3 using a 10% sodium 
bisulfate solution and extracted with ethyl acetate (3 :■: 25 
mL) . The organic layers were combined, dried using sodium 
sulfate, filtered, and concentrated to give 1.34 grams (92%) 

20 of 2- [4- ( (2R) -2-{2- [ (tert-butoxy) carbonylamino] -2-methy ] 

propanoylamino} -3 -indol -3 -ylpropanoylamino ) imidazolyl ] (2- 
naphthyl )acetic acid. 
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Preparation 11 

2-[4-((2R)-2-{2-[ (Tert-butoxy ) carbony lamino ] -2 -methyl 
propanoylamino} -3 -cyciohexylpropanoyiamino) imidazolyi ] -2 - 

phenyiacetic Acid 




This compound was obtained from the hydrolysis of ethyl 
2-[4-((2R)-2-{2-[ (tert-butoxy) carbony lamino] -2 -methyl 
propanoylamino} -3 -cyciohexylpropanoyiamino) imidazolyl] -2- 
phenylacetate as a white powder in 69% yield. nmr (DMSO- 

de) : 5 0.64-0.92 {m, 3H), 0.93-1.15 (m, 3H) , 1.16-1.41 (m, 
7H) , 1.42-1.73 (m, 4H), 4.36 (s, broad, IH) , 6.08 (s, IH), 
6.98 (s, IH), 7.15 (s, IH) , 7.31 (s, 5H) , 7.49 (s, 2H). 10.0 
(d, broad, IH) . 
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Preparation 12 

. 2 - [4 - ( {2R) -2- {2- [ (Tert-butoxy) carbony lamino ] -2 -methyl 
propanoylamino} -3 - ( 2 -naphthyl ) propanoy lamino) imidazolyl ] -2 - 

phenylacetic Acid 




This compound was obtained from the reduction of ethyl 
2- (4-nitroimidazolyl ) -2 -phenylacetat e and subsequent 

10 reaction with (2R) -2-{2- [ (tert-butoxy ) carbonylamino] -2- 

methyl propanoylamino} -3- (2-naphthyl ) propanoic acid followed 
by hydrolysis to give a white solid in 76% yield. "^H mnr 
(DMSO-de) : 5 1.02-1.13 (t, 7H) , 1.27 (s, 8H), 3.24 (m, 
3H), 3.50 (m, IH) , 4.58-4,78 (m, IH) , 6.24 (s, IH) , 7.00 (s, - 

15 broad, IH) , 7.13-7.56 (m, 9H) , 7.73 (d, 1.5H), 7.84 (d, 

1.5H), 8.16 (m, IH), 9.98 (s, broad, 0.5H), 10.11. (s, broad, 
0.5H), 13.51 (s, broad, IH) . 
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10 



15 



20 



Preparation 13 

N-.[ (IR) -2-Indol-3-yl-l- (N- { 1 - [ 2 - ( 4 -methylpiperidinyl ) -1- (2- 
naphthyl) -2-oxoethyl] imidazol -4-yl } carbamoyl) ethyl] -2- 
[ ( tert-butoxy ) carbony lamino] -2 -methylpropanamide 



A solution consisting of 2- [4- ( (2R) -2- {2- [( tert-butoxy) 
carbony lamino] -2 -methylpropanoylamino} -3 -indol-3-yl 
propanoy lamino) imidazolyl] -2- ( 2 -naphthyl ) acetic acid (0 .55 
grams, 0.861 mmol), 4 -methy Ipiperidine (0.085 grams, 0.861 
mmol), 1 , 3 -dicyclohexylcarbodiimide (0.195 grams, 0.947 
mmol), 1-hydroxybenzotriazole hydrate (0.116 grams, 0.861 
mmol) and dimethyl formamide (5 mL) was stirred at ambient 
temperature until complete as determined by hplc (7 hours) . 
The reaction mixture was diluted with water (40 mL) and 
extracted with ethyl acetate (4 x 25 mL) . The organic 
extracts were combined, washed with saturated sodium 
chloride solution (2 x 3 5 mL) , dried u^in'g' sodium suT fate, 
and concentrated to an oil. The crude product was purified 
using preparative reverse phase hplc to give 0.32 grams 
(52%) of N- ( (IR) -2-indol-3-yl~l- (N- {1- [2- (4 -methyl 
piper idyl) -1- (2 -naphthyl) -2-oxoethyl] imidazol -4 -yl } 
carbamoyl) ethyl] -2- [ ( tert -butoxy) carbony lamino] -2- 
methylpropanamide . nmr (CDCl^): 0.76-0.77 (d, 2H) , 
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0.91-0.95 (m, 2H), 1.23-1.36 (m, 18H) . 1.54 {m, IH) , 1.67 
(m, IH) , 2.70-2.72 (m, 2H) , 3.25-3.29 (m, 2H) , 3.68 (m, IH) , 
4.55-4.70 (m, IH) , 4.98 (m, IH), 6.24 (m, IH) , 6.81-6.83 (d, 
IH) , 6.92 (m, IH), 7.00-7.01 (m, IH) , 7.18-7.28 (m, 3H) , 
5 7.37-7.55 (m, 5H) , 7.76-7.83 (m, 4H) , 8.80 (s, broad, IH) , 
10.38 (s, broad, IH) . ^^C nmr (CDCI3) : 6 14.60, 19.32,' 
19.47, 21.41, 21.83, 21.90, 25.39, 25.55, 26.04, 28.56, 
28.63, 28.84, 31.05, 31.16, 31.21, 33.98, 34.08, 34.29, 
34.69, 43.42, 46.28, 46.52, 49.38, 54.55, 56.99, 60.77, 
10 62.31, 69.97, 71.02, 108.80, 110.24, 111.79, 119.02, 119.36, 
121.86, 124.10, 125.99, 127.12, 127.36, 127.97, 128.08, 
128.10, 128.16, 128.33, 128.63, 128.71, 129.77, 132.26, 
133.63, 133.75, 134.02, 136.58, 137.29, 155.16, 157.65, 
166.07, 166.18, 166.22, 166.34, 169.40, 171.52, 175.12. 

15 

Preparation 14 

N- [ (IR) -2-Indol-3-yl-l- (N-{1- [ 2 - ( 4 -methylpiper idy 1 ) -2-oxo-l- 
phenylethyl] imidazol -4 -yl } carbamoyl ) ethyl] -2- [ ( tert-butoxy ) 
carbonylamino] -2 -methylpropanamide 




This compound was obtained from the hydrolysis of ethyl 
2- [4- ( (2R) -2- {2- [ (tert-butoxy ) carbonylamino] -2-methyl 
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propanoylamino} - 3-indol-3 -ylpropanoylamino) imidazolyl ] -2 - 
phenylacetate and subsequent reaction with 4-methyl 
piperidine in 84% yield after Biotage Flash 40M purification 
using dichloromethane : methanol (24:1) as the eluent . MS 
5 (FIA) m/z 670.5 [(M+H)']. nmr (CDCI3): 5 0.74-0.75 (d, 

2H) , 0.89-0.90 (d, 2H) , 1.17-1.32(m, 18H) , 1,53-1,63 (m, ' 
3H), 2,66-2.70 (m, IH) , 3.05 (t, IH) , 3.15-3.20 (m, IH), 
3.69-3.83 (m, IH) , 4.36-4.49 (m, IH) , 4.67 (s, broad, IH) , 
6.90-6,93 (m, 2H) , 7.01-7.04 (m, 2H) , 7.11 (s, IH), 7.26- 
10 7.32 (m, 2H), 7.40-7.54 (m, 5H) , 7.67 (s, broad, IH) , 8.16 
(m, broad, IH) , 10.49 (s, broad, IH) , 10.84 (s, IH) . 

Preparation 15 

N- ( (IR) -2-Indol-3-yl-l-{M- [1- ( 2 -0x0- 1 -phenyl -2 - 
15 pyrroiidinylethyl) iinidazol-4-yl ] carbamoyl } ethyl ) -2- [ ( tert- 
butoxy ) carbonylamino] -2 -methy Ipropanamide 




This compound was obtained from the hydrolysis of ethyl 
2-[4-((2R)-2-{2-[ ( tert-buto>A'') carbonylamino] -2 -methyl 
propanoylamino} - 3 - indol- 3 -ylpropanoylamino) imidazolyl ] -2- 
phenylacetate and subsequent reaction with pyrrolidine in 
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80% yield after purification by flash chromatography using 

dichloromethane : methanol (19:1) as the eluent . nmr 
(CDCI3): 5 1.10-1.40 (m, 15H), 1.67-1.92 (m, 3H) , 2.92- 

3.60 (m, 5H)/4.90 (s, broad, IH), 5.33 (s, broad, IH) , 5.85 
5 (d, IH) , 6.80-7,05 (m, 3H) , 7,13-7.39 (m, lOH) , 7.44-7.80 

(m, 2H) , 8.96 (s, broad, IH) , 10.20 (s, broad, IH) . ^^C hmr 
(CDCI3) : 5 14.25, 21.11, 24.02, 25.63, 26.08, 28.24, 

33.87, 46.39, 46.64, 54.28, 56.67, 60.46, 63.07, 63.09, 

108.33, 109.73, 110.69, 111.47, 118.36, 118.56, 119.05, 
10 121.57, 123.77, 125.01,- 126.42, 127.60, 128.51, 129.38, 

133.14, 133.85, 136.23, 136.45, 136.49, 165.79, 165,85, 

169.17, 174.87, 

Preparation 16 

15 N- ( (IR) -2-Cyclohexyl-l-{N- [1- (2-oxo-l-phenyl-2- 

pyrrolidinylethyl ) imidazol -4-yl ] carbamoyl } ethyl ) -2 - [ ( tert- 
butoxy ) carbonylamino] -2 -me thylpropanamide 




This compound was obtained from the reaction of 2-[4- 
{ (2R) -2- {2- [ (tert-butoxy) carbonylamino] -2- 
methylpropanoylamino} -3 -cyclohexy Ipropanoy lamino ) 
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imidazolyl ] -2 -phenylacetic acid and pyrrolidine in 99% yield 
after purification by flash chromatography using 
dichloromethane : methanol (19:1) as the eluent . nmr 
(CDCI3) : 5 0.71-1.00 (m, 2H) , 1.00-1.16 (m, 2H) , 1.17-2.18 
5 (m, 28H) , 3.07-3.20 (s, broad, IH) , 3.38-3.64 (m, 3H) , 4.62- 
4.77 (m, IH) , 5.91 (t, IH), 7.38 (m, 7H) , 9.93 (s, broad, 
IH) , 10 . 50 (s, broad, IH) . 

Preparation 17 

10 Methyl l-{2- [4- ( (2R) -2-{2- [ (Tert-butoxy ) carbonylamino] -2- 
methylpropanoylamino} -3 -cyclohexylpropanoyiamino ) 
imidazolyl] -2 -pheny lacety 1 } ( 2S ) pyrrolidine-2 -carboxylate 




This compound was obtained from the reaction of 2-[4- 
{(2R)-2-{2-[ (tert-butoxy) carbonylamino] -2- 
methylpropanoylamino} -3 -cyclohexylpropanoyiamino) 
imidazolyl] -2 -phenylacetic" acid~anci L-prolihe methyl" e'ster 
in 88% yield after purification by flash chromatography 
using dichloromethane : methanol (19:1) as the eluent. ''H 
nmr {CDCI3): 5 0.75-0.98 (m, 4H) , 0.98-1.21 (m, 4H) , 1.21- 
1.50 (m, 12H) , 1.50-1.80 (m, 5H) , 1.80-2.07 (m, 3H) , 2.0?- 
2.28 (m, IH) , 3.19-3.36 (m, IH) , 3.37-3.72 (m, 2H) , 3.72 (s, 
3H) , 4.03-4.61 (m, IH) , 4,61-4.75 (m, IH), 5.11 (s, broad. 
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IH) , 5.92-6.00 (m, IH) , 7.00 (s, broad, IH) , 7.21-7.49 (m, 
7H) , 8.00 (s, IH) , 9.60 (s, broad, IH) . 

Preparation 18 x 

5 (2R) -2- {2- [ (Tert-butoxy ) carbonylamino] -2 -methylpropanoyl 

amino} -N- [1- ( 2 -oxo-1 -phenyl -2-pyrrolidinylethyl ) imidazol-4- 

yl ] pentanamide 




This compound was obtained from the hydrolysis of ethyl 2- 
[4-((2R)-2-{2-[( tert-butoxy) carbonylamino] -2 -methyl 

propanoylamino}pentanoylamino) imidazolyl] -2 -phenylacetate 
and subsequent reaction with pyrrolidine in 87% yield after 

15 purification by preparative reverse phase hplc . nmr 
(CDCI3) : 5 0.72-0.75 (m, 3H), 1.18-1.41 (m, 17H) , 1.75- 
1.79 (m, 4H) , 1.80-1.92 (m, IH), 3.00 (s, broad, IH) , 3.09- 
3.11 (m, IH) , 3.44-3.52 (m, 3H) , 4.74 (m, IH) , 5.45 (s, 
broad, IH) , 6.09-6.10 (d, IH) , 7.28-7.52 (m, 8H) , 10.98- 

20 11.07 (m, IH) . "C nmr (CDCI3): 5 14.14, 14.54, 18.95, 
21.36, 24.35, 24.88, 26.43, 26.49, 26.54, 28.65, 35.62, 
35.68, 46.72, 46.86, 53.55, 56.85, 60.70,. 63.31, 108.46, 
128.86, 129.46, 129.59, 133.70, 134.;69, 134.74, 137.31, 
166.20, 166.26, 170.06, 171.46, 175.02. 
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Preparation 19 



(2R)-2-{2-[ (Tert-butoxy ) carbonylamino] -2 -methylpropanoyl 
amino} -N- {1- [2- ( 4 -methylpiperidyl ) -2 -oxo-1 -phenylethyl ] 
5 iinidazol-4-yl}pentanamide 



NHBoc 




This compound was obtained from the hydrolysis of ethyl 
2- [4- ( (2R) -2- {2- [ (tert-butoxy) carbonylamino] -2-methyl 
propanoylamino}pentanoylamino) imidazolyl] -2 -phenylacetate 
and subsequent reaction with 4-methylpiperidine in 72% yield 
after purification by preparative reverse phase hplc . 
nmr (CDCI3): 5 0.30-0.40 (m, 0.5H), 0.77-0.80 (m, 4H) , 
15 0.91-0.92 (d, IH). 1.05-1.20 (m, 0.5H), 1.23-1.56 (m, 23H), 
1.62-1.67 (m, IH), 1.76 {s, broad, IH) , 2.59-2.72 (m, 1.5H), 
3.00 (t, 0.5H), 3.71 (m, IH) , 4.53-4.61 (dd, IH) , 4.73 (s, 

broad-,- -IH-)-,— 4-0 -(^s ,- broad — lH-)..,_. 6-.-2. 6-^.6.. _3.2 _(.m,__lH )_,_ 7_..2.9_-_ 

7.45 (m, 7H) , 10.89-10.93 (m, IH) . '-"c nmr (CDCI3): 5 
14.15, 14.16, 14.56, 18.97, 21.82, 21.93, 24.90, 25.39, 
26.01, 26.50, 26.55, 28.69, 31.12, 31.20, 33.93, 34.25, 
34.70, 35.53, 35.64, 43.35, 46. 3l', 46.42, 53,63, 53.85, 
56.90, 60.74, 62.23, 62.32, 108.61, 128.65, 128.93, 129.47, 



20 
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129.60, 129.70, 134.01, 134.97, 137.16, 137.24, 165.99, 
166.06, 166.12, 166.21, 170.04, 175.05. 

Preparation 20 

{2R) -2- {2- [ (Tert-butoxy ) carbony lamino ] -2 -methylpropanoy 1 
amino} -N-.[ 1- (2 -oxo-l-phenyl-2 -pyrrol idinylethyl ) imidazor-4- 

yl ] hexanamide 



NHBoc 




10 

This compound was obtained from the hydrolysis of ethyl 
2-[4-((2R)-2-{2-[ (tert-butoxy) carbony lamino] -2 -methyl 
propanoy lamino }hexanoy lamino) imidazolyl ] -2 -phenyl acetate and 
subsequent reaction with pyrrolidine in 63% yield after 
15 purification by preparative reverse phase hpic . nmr 

{CDCI3): 5 0.68-0.71 (m, 3H) , 1.20-1.22 (m, 5H) , 1.33 (s. 
IIH), 1.41 (s, 3H) , 1.68 (m, IH) , 1.74-1.78 (m, 4H), 1.8h- 

I. 88 (m, IH) , 3.08-3.09 (m, IH) , 3.44-3.51 (m, 3H) , 4.74 (s, 
broad, IH) , 5.50 (s, broad, IH), 6.09-6.10 (d, IH) , 7.27- 

20 7.33 (m, 3H) , 7.37-7.39 (m, 2H) , 7.45-7.57 (m, 3H), li.O^- 

II. 06 (m, IH) . *-C nmr {CDCI3): 5 14.11, 19.35, 22.73, 
24.35, 26.42, 26.46, 26.51, 27.65, 28.68, 31.15, 33.22, 
33.30, 46.72, 46.84, 53.72, 56.84, 63,27, 69.71, 108.47, 
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128.84, 129.43, 129.57, 133.68, 133.76, 134.74, 134.80, 
137.30, 166.19, 166.26, 170.11, 175.01. 

Preparation 21 

(2R) -2-{2- [ (Tert-butoxy ) carbonylamino ] -2 -methylpropanoyl 
amino}-N-{l- [2- ( 4-methylpiperidyl ) -2 -oxo-1 -phenylethyl ] 

iinidazol-4-yl }hexanamide 




This compound was obtained from the hydrolysis of ethyl 
2- [4- ( (2R) -2-{2- [ (tert-butoxy) carbonylamino] -2-methyl 
propanoylamino}hexanoylamino) imidazolyl] -2 -phenylacetatcr and 
subsequent reaction with 4-methylpiperidine in 66% yield 
after purification by preparative reverse phase hplc. 
nmr (CDCI3): 5 0.73-0.74 (m, 3H) , 0.89-0.91 (m, IH), 1.21- 
1.66 (m, 28H), 1.75-1.87 (m, IH) , 2.57-2.63 (q, IH) , 2.72 
(t, 0.5H), 2.99 (t, 0.5H), 3.70-3.72 (m, IH), 4.53-4.6.! (dd, 
IH) 7 T. 73'7s^'broadT~ 1h1~"5 . 43 ~( s7 ~bro"ad, ~ IhV',' 6\~28^e~ 2'r~Cd , 
IH) , 7.33-7.50 (m, 7H) , 11.01-11.03 (m, IH) . ''c nmr 
(CDCI3) : 5 14.15, 14.55, 19.34, 21.39, 21.83, 21.93, 
22.76, 25.40, 26.49, 26.56, 27.63, 28.70, 28.73, 31.12, 
31.21, 33.24, 33 .33,- 33 .94, 34.24, 34.70, 43.32, 46.30, 
46.41, 53.72, 56.88, 60.72, 62.10, 62.17, 62.26, 108.57, 
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128.64, 128.92, 129.42, 129.56, 129.67, 133.84, 135.00, 
135.04, 135.07, 137.20, 137.25, 137 . 28 , • 137 . 32 , 165.97, 
156.02, 166.12, 166.18, 170.00, 174.95. 

5 Preparation 22 

N- [ (IR) -1- (N- {1- [2- (4-Methylpiperidyl) -2 -oxo-1 -phenylethyl ] 
imidazol -4 -yl} carbamoyl) -2- {3-thienyl) ethyl] -2- [ (tert- 
butoxy) carbonylamino] -2 -methylpropanamide 




This compound was obtained from the hydrolysis of ethyl 
2-[4-((2R)-2-{2-[ (tert-butoxy ) carbonylamino] -2 -methyl 
propanoylamino} -3 - ( 3 -thienyl ) propanoylamino) imidazolyl ] -2 - 
15 phenylacetate and subsequent reaction with 4-methyl 

piperidine in 70% yield after purification by preparative 
reverse phase hplc . nmr (CDCI3): 5 0.79-0.80 (d, 2H) , 

0.91-0.92 (m, 2H) , 0.93-1.15 (m, 3H) , 1.32-1.40 (m, 15H), 
1.45-1.55 (m, IH) , 1.64 (m, IH) , 2.60-2.62 (m, IH) , 2.75 (t, 
.20 0.5H), 2.98 (t, 0.5H), 3.32-3.35 (d, 2H) , 3.70 (m, IH) , 

4.50-4.67 (dd, IH), 5.00 (m, IH), 5.50 (s, broad, IH) , 6.23- 
6.24 (m, IH) , 6.73-6.76 (m, 2H) , 6.97-6.98 (m, IH) , 7.32- 
7.45 (m, 6H) , 7.56 (s, broad, IH) , 10.94 (s,' broad, IH) . 
"C nmr (CDCI3): 5 14.58, 19.45, 21.40, 21.95, 25.58, 
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25.62, 25.69, 28.75, 31.12, 33.15, 33.94, 33.98, 34.26, 
43.36, 46.32, 46.45, 49.28, 54.74, 56.97., 60.74, 62.17, 
62.28, 69.84, 108.79, 124.54, 126.95, 127.23, 128.60, 
128.93, 129.60, 129.70, 134.03, 135.01, 135.14, 137.05, 
5 137.19, 138.80, 157.69, 165.97, 168.51, 171.49, 175.14. 

Preparation 23 

N- ( ( IR) -1- {N- [1- (2-Oxo-l-pheny 1-2 -pyrrol idinylethyl ) 
imidazol -4 -yl] carbamoyl} -2- (3-thienyl) ethyl ) -2- [ { tert- 
0 butoxy) carbonylamino] -2 -methylpropanamide 




This compound was obtained from the hydrolysis of ethyl 
15 2- [4- ( (2R) -2- {2- [ (tert-butoxy) carbonylamino ] -2 -methyl 

propanoylamino} -3- { 3 - thienyl ) propanoylamino ) imidazolyl] -2- 
phenylacetate and subsequent reaction with pyrrolidine in 

71-%-yi-ei-d-a f-ter-pu-ri f ica t ion- by- prepa-ra-feive -reverse- -phase 

hplc. nmr (CDCl,): 5 1.32-1.39 (m, 15H), 1.77-1.81 (m, 

20 3H), 1.90 (m, IH), 3.13 {m, broad, IH), 3.35 (s, 2H) , 3.48- 
3.54 (m, 3H), 4.97-5.08 (m, IH) , 5.50 (s, broad, IH) , 6.03- 
6.05 (m, IH) , 6.73-6.76 (m, 2H) , 6.98-6.99 (m, IH), 7.34- 
7.40 (m, 5H) , 7.45-7.48 (m, 2H) , 10.91 (s, broad, IH) . "c 
nmr (CDCI3): 5 14.58, 19.37, 21.41, 24.39, 25.55, 25.60, 
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10 



15 



25.66, 26.46, 28.73, 31.19, 33.15, 46.76, 46.91, 54.73, 
56.98, 60.74, 63.36, 69.84, 108.56, 108.63, 124.56, 126.94, 
127.24, 128.79, 128.82, 128.87, 129.53, 129.65, 133.82, 
134.70, 134.83, 134.87, 137.14, 137.19, 137.24, 138.79, 
166.11, 168.52, 171.50, 175.08. 

Preparation 24 

N- ( (IR) -2-Benzo [b] thiophen-3-Yl-l- {N- [1- ( 2 -oxo-1 -phenyl-2 - 
pyrrolidinylethyl ) imidazol -4 -yl ] carbamoyl } ethyl) -2- [ (tert- 
butoxy ) carbonylamino] -2 -methylpropanamide 



This compound was obtained from the hydrolysis of ethyl 
2 - [4- ( (2R) -3-benzo [b] - thiophen-3-yl-2- {2- [ ( tert-butoxy ) 
carbonylamino] -2 -methylpropanoy lamino } propanoylamino) 
imidazolyl ] -2 -phenylacetate and subsequent reaction with 
pyrrolidine in 68% yield after purification by preparative 
reverse phase hplc. 'h nmr (CDCI3): 5 1.21-1.34 (m, 15H) , 
1.76-1.87 (m, 3H) , 3.00-3.10 {m, IH), 3.34-3.38 (m, 2H) , 
3.48-3.57 (m, 3H) , 5.17 (s, IH), 5.40 (s, broad, IH) , 5.92 
(s, IH), 7,16-7.30 (m, IH) , 7.34 (s, lOH) , 7.39-7.46 (m, 
IH) , 7.57-7.59 (m, 0.5H), 7.t;;-;-7.69 (m, IH) , 8.06-8.07 (d. 
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0.5H), 10.85 (s, broad, IH) . '^C rnnr (CDCI3): 5 14.58, 
19.38, 21.41, 24.38, 25.54, 25.64, 25.70, 26.03, 26.43, 
28.58, 31.20, 34.26, 36.36, 46.70, 46.90, 49.27, 53.40, 
54.44, 56.93, 60.75, 63.23, 69.80, 108.47, 108.61, 122.87, 
5 124.29, 124.35, 124.44, 125.64, 125.84, 126.45, 127.78, 
128.17, 128.75, 128.79, 128.83, 129.51, 129.61, 132.48, " 
133.42, 134.04, 134.78, 137.14, 139.34, 140.45, .157.71, 
166.11, 168.93, 171.51, 175.01, 175.13. 

10 Preparation 25 

N- [ (IR) -2-Benzo [b] thiophen-3 -yl-1- (N- {1- [2- (4 -methyl 
piper idyl ) -2 -oxo-1 -phenylethyl ] imidazol -4 -yl } carbamoyl ) 
ethyl] -2- [ ( ter t -butoxy ) carbonylamino] -2 -methy Ipropanamide 



T'his__comp.o.und was.._obtained f_rom_the_hydrpJ,ysi^_ p_f_e_thyl 

2- [4- ( (2R) -3-benzo[b] -thiophen-3-yl-2- {2- [ ( tert -butoxy ) 
carbonylamino] -2-methylpropanoyiamino} propanoylamino) 

) imidazolyl ] -2-phenylacetate and subsequent reaction with 4- 
methylpiperidine in 71% yield after purification by 
preparative reverse phase hpLc. 'h nmr (CDCI3): 5 0.78- 
0.79 (d, IH) , 0.90-1.00 (d, iH), 1.12-1.33 (m, 20H), 1.51 




HN 



15 
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(m, IH) , 1.64 (m, IH) , 2.61-2.67 (m, 1.5H), 2.90 (m, IH) , 
3.32-3.33 (m, IH) , 3.51-3.62 (m, 2.5H), 4.57-4.68 (m, IH) , 
5.45 (s, IH) , 6.11-6.14 (s, broad, IH) , 7.19-7.45 (m, lOH) , 
7.57-7.59 (m, 0.5H), 7.67-7.69 (m, IH), 8.06 (s, broad, 
5 0.5H), 11.00 (s, broad, IH) . "c nmr (CDCI3) : 5 14.59, 
19.41, 21.41, 21.86, 21.88, 21.98, 25.45, 25.69, 25.79, 
26.04, 28.71, 31.15, 32.10, 33.97, 34.26, 34.68, 36.40, 
43.27, 46.27, 46.40, 49.24, 53.42, 54.44, 56.90, 60.75, 
62.13, 108.68, 108.81, 122.87, 124.28, 124.35, 124.41, 
10 125.64, 125.84, 126.45, 127.78, 128.20, 128.61, 128.85, 
129.47, 129.57, 129.66, 132.50, 133.40, 134.03, 135.05, 
135.15, 139.38, 140.44, 157.75, 165.86, 165.05, 169.02, 
171.50, 174.98, 175.14. 

15 Example 1 

N- [ (IR) -2-Indol-3-yl-l- {N-{1- [2- ( 4 -methy Ipiperidy 1 ) -1- (2- 
naphthyl ) -2 -oxoethyl ] imidazol-4-yl } carbamoyl ) ethyl ] -2 -amino- 
2 -methy Ipropanamide Dihydrochloride 




HCI 



HCI 



A solution consisting of N- [ ( IR) -2 -indol-3 -yl-1- (N- { 1- 
[2- (4-methylpiperidyl ) -1- (2-naphthyl ) -2-oxoethyl) imidazol-4- 
yl} carbamoyl ) ethyl] -2- [ ( tert -buto>:y ) carbonylamino ] -2-methyl 
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propanamide (0.32 grams, 0.445 mmol) and anisole (0.25 mL) 
dissolved in methylene chloride (20 mL) was added 
trif luoroacetic acid (2.5 mL) . The resulting reaction 
mixture was stirred at ambient temperature until complete as 
5 determined by hplc (2.5 hours) . The reaction mixture was 
concentrated to dryness. The residue was dissolved in 
methanol (5 mL) and applied to a Varian Mega Bond Elut SCX 
ion exchange column (5 gram) . The column was washed with 
methanol (50 mL) . The product was eluted from the column 

10 with 2N ammonia in methanol (30 mL) . The eluent was 

concentrated to diryness to give the free base (0.28 grams). 
A 1.95 M solution of anhydrous HCl in ethyl acetate (0..456 
mL, 0.89 mmol) was added to the free base which was 
dissolved in ethyl acetate (10 mL) . The resulting 

15 precipitate was collected by filtration and dried in vacuum 
to give 0.27 grams (87%) of N- [ ( IR) -2-indol-3-yl-l- (N- {1- [2- 
(4-methylpiperidyl) -1- (2-naphthyl) -2-oxoethyl] imidazol-4- 
yl} carbamoyl) ethyl] -2 -amino] -2 -methylpropanamide 
dihydrochloride . MS (FIA) m/z 620.7 [(m+H)']. Anal, calcd. 

20 for C36H4iN703-2HCl-l/2H20: C: 61,62; H: 6.32; N: 13.97. 
Found: C: 61.42; H: 6.18; N: 13.62. Anal, calcd. 
exact mass for C36H42N7O3 [(M+H)^] = 620.3349. Exact mass 
found by mass spectrometry: C36H42N7O3 [(M+H)'] = 620.3355. 
'h nmr (DMSO-de) : 0.65-0.67 (d, 2H) , 0.89-0.90 (d, 2H) , 

25 1.16-1.24 (m, 2H) , 1.35-1.36 (d, 4H) , 1.51-1.53 (d, 4H) , 

I. 63-1.65 (m, IH) , 2.68-2.74 (m, 1.5H), 3.08 (t, 0.5H), 
3.17-3.19 (m, IH), 3.26-3.27 (m, IH) , 3.71-3.82 (m. IH) , 

4 -.-4-0^-4. 5.5-~(-m, - IH-)-,- 4- .-7-1- 4 . 7 2— ( t > --1-H-)-,- 6 , -9-0- 7 . 0-0— (-^m^ -IH-)-; 

7.02-7.04 (m, IH) , 7.26-7.33 (m, 3H) , 7.52 (m, IH) , 7.59- 

30 7.62 (m, 3H) , 7.74 (m, IH), 7.98-8.09 (m, 4H) , 8.31-8.32 (d, 
3H), 8.49-8-61 (m, IH) , 8.66-8.68 (d, IH), 10.94 (s, IH) , 

II . 35 (s, IH) . 
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Example 2 

N- [ (IR) -2-Indol-3-yl-l- (M-{1- [2- ( 4 -methy ipiperidy 1 ) -2-oxo-l- 
phenylethy 1 ] imidazol -4 -y 1 } carbamoyl ) ethyl ] - 2 -amino -2 -methy 1 

propanamide Dihydrochloride "'^ 

5 




HCI 



This compound was obtained from N- [ { IR) -2 -indol-3-yl-l- 
(N-{1- [2- (4-methylpiperidyl) -2 -oxo- 1 -phenyl ethyl ] imidazol-4- 

10 yl}carbamoyl) ethyl] -2- [ ( tert -butoxy ) carbonylamino ] -2-methyl 
propanamide as a red foam in 100% yield. MS (FIA) m/z 570.5 
[(M+H)*], nmr (d-MeOH): 8 0.81-0.82 (d, 2H) , 0.98-0.99 

(d, 2H) , 1.18-1.21 (m, 2H), 1.34-1.37 (m, IH), 1.43 (s, 3H) , 
1.51 (s, 6H) , 1.71 (t, IH), 2.73-2.76 (m, 1.5H), 3.14 (t, 

15 0.5H), 3.27-3.33 (m, IH), 3.40-3.44 (m, IH) , 3.61-3.65 (m, 
IH), 3.75-3.77 (d, IH) , 4.45-4.60 (m, IH), 4.81 (s, broad, 
4H), 6.94-6.99 {m, 1.5H), 7.06-7.07 (m, 1.5H), 7.19 (s, IH), 
7.31-7.35 (m, 2H) , 7.52-7.61 (m, 6H), 8.62-8.65 (d, IH). 
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Example 3 

N- ( (IR) -2-Indol-3-yl-l-{N- [1- ( 2 -oxo-1 -phenyl-2 -pyrrolidinyi 
ethyl ) imidazol -4 -y 1 ] carbamoyl } ethyl ) -2 -ainino-2 -methyl 
propanamide Bistri f luoroacetic Acid 

5 




This compound was obtained from N- ( (IR) -2-indol-3-yl-l- 
{N- [1- (2-oxo-l-phenyl-2-pyrrolidinylGthyl) imidazol-4- 

10 yl] carbamoyl} ethyl) -2- [ { tert-butoxy ) carbonylamino ] -2- 

methylpropanamide as a white solid in 50% yield. MS (FD+) 
m/z 541 {M") . Anal, calcd. for C3oH3r,N70r2C2HF302 : C: 53.06; 
H: 4.85; N: 12.74. Found: C: 52.93; H: 4.88; N: 
12.55. 'h nmr (DMSO-de) : S 1.29 (s, 3H) , 1.46-1.48 (d, 

15 3H) , 1.72-1.88 (m, 4H) , 2.94 (m, IH) , 3.06-3.07 (m, IH) , 
3.19-3.20 (m, IH) , 3.40-3.41 (d, 2H) , 3.67-3.69 (m, IH) , 
4.78 (s, broad, IH) , 6.53 (s, IH) , 6.93-6.97 (m, IH) , 7.06 

( fn", "lU) 7 7~."2 0~ \ d TT-H ) 7 "77 3 1- 7 T 3 6~( m r~2 H ) 7 7 74 2 - 7T4 2~Cm',~^H )"^ 

7.73-7.80 (m, 2H), 8.01 (s, broad, 2H) , 8.36-8.38 (d, IH) , 

20 10.82-10.85 (d, 2H) . 
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Example 4 



M- ( (IR) -2-Cyclohexyl-l- {N- [1- ( 2 -oxo-1 -phenyl -2 -pyrrol idinyl 
ethyl) imidazol-4-yl ] carbamoyl } ethyl ) -2 -amino-2 -methyl 
propanamide Bist rif luoroacet ic Acid 



This compound was obtained from N- { (iR) -2-cyclohexyl -1 - 
{N- [1- (2 -oxo-1 -phenyl -2 -pyrrol idi ny let hyl) imidazol -4 -y 1 ] 

10 carbamoyl} ethyl) -2- [ ( tert -but oxy ) carbonylamino] -2 -methyl 
propanamide as a white solid in 81% yield. MS (FD+) m/ z 
508.2 (M") . Anal, calcd. for CoaH4oNG03-2CoHF302 : C: 52.17; 
H: 5.75; N: 11,41. Found: C: 52.11; H: 5,81; N: 
11.40. ^^H nmr (DMSO-ds): 5 0.91 (m, 2H), 1.11-1.13 (m, 

15 3H) , 1.31 (s, broad, IH) , 1.48-1.79 (m, 18H), 2.91-2.93 (in, 
IH) , 3.38 (m, 2H), 3.65-3.68 (m, IH) , 4.53-4,54 (m, IH), 
6.52 (s, IH) , 7.30 (s, IH), 7.41-7.48 (m, 5H) , 7.77-7,81 (d, 
-IH) , 8.13-8.14 (d, 3H), 8.30-8.31 (d, IH) , 10.68 (s, IH). 



5 
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\ Example 5 

Methyl l-{2-{4~[(2R)-2- { 2 - Ainino-2 -met hy Ipropanoy lamino ) -3- 
cyclohexylpropanoylamino] imidazoiyl} -2 -pheny lacetyl ) 
( 2S) pyrrolidine-2 -carboxylate Bis t rif luoroacetic Acid 

5 




This compound was obtained from methyl 1 - { 2 - [ 4 - { { 2 R ) - 2 - 
{2- [ ( tert-butoxy ) carbonylamino] -2 -methy Ipropanoy lamino ) -3- 
10 cyclohexylpropanoylamino) imidazoiyl] -2 -pheny lacetyl } (2S) 
pyrrolidine-2-carboxylate as an off white solid in 53% 
yield. MS (FD+) m/z 566.2 (M"). Anal, calcd. for 

C30H42N6O5-2C2HF3O2: C: 51.38; H :~ 5.58; N: 10.57. Found: 
C: 51.44; H: 5.59; N: 10.66. nmr (DMSO-de): 5 0.91 

15 (m, 2H), 1.12-1,16 (m, 3H) , 1,30 (s, broad, IH) , 1.47-1,67 
(m, 13H) , 1.81-1.87 (m, 3H) , 2.10-2.30 (m, IH), 2.95-3.15 
(m, IH) , 3.64 (s, IH), 3.68 (s, 2H) , 3.72-3.75 (m, IH), 

4-^4 1—4- -4-3 -{-t^—±H-)-r -4-r53--4- 54- im—'l-Hi-- 6-5-9-- 6--6"2- (-m-^ 

7.17-7.19 (d, 0.5H), 7.37-7.47 (m, 6,5H), 7.57-7.62 (d, LH), 
20 8.11 (s, broad, 3H) , 8,25-8.28 (m, IH) , 10.55 (s, IH). 
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Example 6 



10 



15 



( 2R) -2 - (2 -Amino-2-methylpropanoylamino) -N- [ 1 - ( 2 -oxo-1 - 
phenyl -2 -pyrrol idinylethyl ) imidazol -4 -yl ] pentanamide 
Bistri f iuoroacetic Acid 



This compound was obtained from ( 2R) -2 - { 2 - [ ( tert - 
butoxy ) carbonylamino] -2 -methylpropanoylamino} -N- [ 1- ( 2 -oxo- 
l-phenyl-2-pyrrolidinylethyl) imidazol-4-yl] pentanamide as an 
off white solid in 82% yield. MS (FD+) m/z 454 (M') . Anal. 

calcd. for C24H3,,N^03-2C2HF302 : C: 4 9.27; H: 5.32; M: 
12.31. Found: C: 49.19; H: 5.29; N: 12.25. 'H nmr 
(DMSO-de) : 5 0.88-0.90 (m, 3H) , 1.20-1.30 (m, IH) , 1.30- 
1.39 (m, IH), 1.50-1.51 (m, 6H), 1.68-1.85 (m, 7H), 2.89- 
2.90 (m, IH), 3.40 (s, broad, 2H) , 3.67 (s, broad, IH) , 
4.41-4.42 (m, IH) , 6.59 (s, IH), 7.35 (s, IH), 7.44-7.46 (m, 
5H), 7.96-8.00 (d, IH) , 8.19-8.20 (m, 3H) , 8.33-8.35 (d, 
IH) , 10.85 (s, IH) . 



o 
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Example 7 

{2R) -2- {2-Amino-2-methylpropanoylamino) -N-{1- [2- (4- 
methyipiperidyl ) -2 -oxo-l-phenyiethyl ] imidazol-4 -yl } 
pentanamide Bistrif luoroacet ic Acid 



O 




This compound was obtained from ( 2R) -2 - {2 - [ ( tert- 
butoxy) carbonylamino] -2 -methylpropanoylamino} -N"{1- [2- (4- 

10 methyl piper idyl) -2 -oxo-1 -phenyl ethyl ] imida2ol-4- 

yl }pentanamide as an off white solid in 85% yield. MS (FD+) 
m/z 482 (M") , Anal, calcd. for C26H38N60r2C2HF302-l/2H20 : C: 
50.07; H: 5.74; N: 11.68. Found: C: 49,94; H: 5.53; 
N: 11.51. nxnr (DMSO-ds): 5 0.73-0.74 (d, 2H) , 0.86- 

15 0.89 (m, 7H), 0.95-1.69 (m, 12H) , 2.61-2.68 (m, 2H) , 3.02 

(t, IH) , 3.69-3.76 (t, IH) , 4.36-4.41 (m, 2H), 6.82-6.87 (d, 

lH_)._7.29^_(s, JLH)^ 7^37-7.49 (m, 5H), 7.86-7.91 (m, IH) , 

8.17-8.19 (d, 3H) , 8.32-8.33~7d,^lHr/ To".79 Ts^ThT 
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Example 8 

(2R) -2- {2-Amino-2-methylpropanoylamino) -N- {1- [2- (4- 
methylpiperidyi ) -2 -oxo-l-phenylethyl ] imidazol-4-yl} 
hexanamide Bistrif luoroacetic Acid 

5 



o 




This compound was obtained from (2R) -2- {2- [ ( tert- 
butoxy ) carbonylamino] -2 -methylpropanoylamino } -M-{1- [2 - (4- 

10 methyl piperidyl ) -2 -oxo-l-phenylethyl ] imidazol-4- 

yl}hexanamide as an off white solid in 90% yield. MS (FD+) 
m/z 495.3 (M*). Anal, calcd. for C27H40N6OV2C2HF3O2 : C: 
51.38; H: 5.84; N: 11.60. Found: C: 51.38; H: 5.83; 
N: 11.59. nmr (DMSO-de): 5 0.73-0.74 (d, 2H), 0.84- 

15 0.89 (m, 5H), 1.00-1.28 (m, IH), 1.28-1.30 (m, 5H) , 1.49- 
1.69 (m, IIH) , 2.64-2.66 (m, 1.5H), 3.02 (t, 0.5H), 3.69- 
3.72 (t, IH), 4.39-4.43 (m, 2H) , 6.82-6.84 (m, IH) , 7.28- 
7.30 (m, IH) , 7.38-7.49 (m, 5H), 7.87-7.90 (m, IH), 8.16- 
8.17 (d, 3H), 8.32-8.33 (d, IH), 10.80 (s, IH) . 

20 
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Example 9 

{2R) -2- (2-Amino-2-methylpropanoylamino) -N- [1- (2-oxo-l- 
phenyl - 2 -pyrrol idinyle thy 1 ) imidazol -4-yl ] hexanamide 
Bistri f luoroacet ic Acid 



O 




This compound was obtained from ( 2R ) -2 - { 2 - [ { tert - 
10 butoxy ) carbonylamino] -2 -methylpropanoy lamino } -N- [1- (2-oxo- 
l-phenyl-2-pyrrolidinylethyl) imidazol-4-yl] hexanamide as an 
off white solid in 92% yield. MS (FD+) m/z 468.2 (M^). 

Anal, calcd. f or C25H36N60r2C2HF302 : C: 50.00; H: 5.50; N: 
12.06, Found: C: 49.79; H: 5.55; N: 12.07. ^Hnmr 

15 (DMSO-de) : 5 0.84-0.88 (m, 3H) , 1.28-1.30 (m, 4H) , 1,50- 
1.52 (d, 6H) , 1.71-1.78 (m, 6H) , 2.87-2.89 (m, IH), 3.39- 
3.40 (m, 2H), 3.67-3.69 (m, IH) , 4.37-4.40 (m, IH), 6.62 (s, 
IH), 7.38 (s, 1H)\ 7.42-7.49 (m, 5H), 8.09-8.13 (d, IH) , 

8 .,2.0^,8-.-21^4m.,- 3.R-U -^8..-3-7-_8_.-18_{.d IH ) 10 .-9-8--(.-S-,_ -.lH.)-,^ -1.1-.-65 

20 (s, broad, IH) . 
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Example 10 



N- ( (IR) -1-{N- [1- {2-Oxo-l-phenyl-2-pyrrolidinylethyl) 
imidazol-4-yl ] carbamoyl} -2- (3-thienyi) ethyl) -2-amino-2- 



This compound was obtained from N- ( ( IR) - 1 - {N- [ 1 - ( 2 -oxo- 
l-phenyl-2 -pyrrol idinyle thy 1 ) imidazol-4-yl ] carbamoyl} -2 - (3- 

10 thienyl ) ethyl ) -2 - [ ( tert-butoxy ) carbonylamino] -2 -methyl 

propanamide as an off white solid in 90% yield. MS ( FD+ ) 
m/z 508.2 (M^) . Anal, calcd. for C26H32N6O3S-2C0HF3O2 : C: 
48.91; H: 4.65; N: 10.9911,41. Found: C: 48.68; H: 
4.53; N: 11.26. 'Hnmr (DMSO-da): 5 1.40 (s, 3H) , 1.50- 

15 1.52 (d, 3H) , 1.72-1.85 (m, 4H) , 2.92-2.93 (m, IH) , 3.22 (m, 
IH), 3,32 (m, IH) , 3.39-3.42 (m, 2H) , 3.67-3.69 (m, IH) , 
4.70-4,74 (m, IH) , 6.59 (s, IH) , 6.93-6.98 (d, 2H) , 7.32- 
7.33 (d, IH) , 7.39-7,49 (m, 6H) , 7.92-7.96 (d, IH), 8.15- 
8.16 (d, 3H), 8.57-8.58 (d, IH) , 8.70 (s, broad, IH) , 10.99 

20 (s, IH) . 



methylpropanamide Bistri f luoroacet ic Acid 



O 
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Example 11 

N- [ (IR) -1- (N-{1- [2- (4-Methylpiperidyl) -2 ~oxo-l -phenyiethyl ] 
imidazol -4 -yl } carbamoyl ) -2- (3-thienyl) ethyl] 2 -amino- 2 -methyl 
propanamide Bistrif luoroacet ic Acid 



10 methylpiperidyl ) -2 -oxo-1 -phenyiethyl ] imidazol-4-yl } 

carbamoyl) -2- (3-thienyl) ethyl] -2- [ ( t ert -butoxy ) carbonyl 
amino] -2-methylpropanamide as an off white solid in 84% 
yield. MS (FD+) m/z 536.2 (M^).. Anal, calcd. for 

C28H36N603S-2C2HF302 : C: 50.26; H: 5.01; N: 10.99. Found: 
15 C: 50.06; H: 4.89; N: 11.00. 'Hnmr (DMSO-de): 5 

0.73-0.74 (d, 2H), 0.89-0.90 (d, 2H) , 0,95-1.20 (m, IH) , 

1.28-1.52 (m, 8H) , 1.60-1.63 (m, IH) , 2.64-2.69 (m, 1.5H), 
3 . 03 it^ 0.5H), 3.19-3,22 (t, IH) , 3.30-3.34 (t, IH) , 3.71- 

3.75 (m, IH) , 4.40-4.44 (m, IH) , 4.71 (m, IH) , 6,85-6.98 (m, 
20 3H), 7.32-7.48 (m, 7H) , 7.92-7,97 (m, IH) , 8.16-8.17 (d, 

3H), 8,57-8.58 (d, IH) , 11.02 (s, IH), 11.3 (s, broad, IH) . 




This compound was obtained from N- [ ( IR) -1 - (N- { 1 - [ 2 - ( 4 - 
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Example 12 

N- { (IR) -2-Ben20 [b] thiophen-3-yl-l- {N- [1- ( 2 -oxo-l-phenyl-2 - 
pyrrol idinylethyl ) imidazol -4 -y 1 ] carbamoyl } ethyl ) -2 -amino -2 - 
methylpropanamide Bistri f luoroacet ic Acid 



This compound was obtained from N-((lR)-2- 
benzo [b] thiophen-3-yl-l- {N- [1- ( 2 -oxo-1 -phenyl -2 - 

10 pyrrolidinylethyl ) imidazol -4-yl ] carbamoyl } ethyl ) -2- [ (tert- 
butoxy) carbonylamino] -2 -methyl propanamide as an off white 
solid in 89% yield. MS (FD+) m/z 557,9 (M") - 'h nmr (DMSO- 
de) : 5 1.21-1.22 (d, 2H) , 1.28-1.29 (d, IH) , 1.46-1.49 (m, 
3H) , 1.75-1.87 (m, 4H), 2.93-2.95 (m, IH), 3.36-3.42 (m, 

15 3.5H), 3.68-3.69 (m, 1.5H), 4,95-4.98 (m, IH), 6.57 (s, IH), 
7.39-7.54 (m, 9H) , 7 . 79-8 . 05 (m, 6H) , 8.15 (m, 0.5H), 8.30 
(m, 0,5H), 8.55-8.56 (m, IH), 10,95-11.05 (d, IH). 





HN 
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Example 13 

N- [ (IR) -2-BGn20 tb] thiophen-3-yl-l- (M- {1- [2 - (4 -methyl 
piper idyl ) -2 - oxo-1 -phenyl ethyl ] imidazol -4 -y 1 } carbamoyl ) 
ethyl] -2 -amino-2 -methylpropanamide Bis t ri f luoroacet ic Acid 




o 



This compound was obtained from N-[(lR)-2- 
benzo [b] thiophen-3 -yl-1- (N- {1- [2- ( 4 -methy Ipiperidyl ) -2-oxo- 
10 1-phenylethyl ] imidazol -4 -yl } carbamoyl ) ethyl] -2 - [ { tert- 
butoxy ) carbonyl amino] -2 -methylpropanamide as an off white 
solid in 72% yield. MS (FIA) m/z 586.7 [(M+H)"], 'h nmr 
(DMSO-dfi) : 5 0,74-0.76 (d, 2H), 0.89-0.90 (d, 2H), 1.0- 
1.64 (m, lOH) , 2.65-2.70 (m, 1.5H), 3.04 (t, 0.5H), 3. IB- 
IS 3.35 (m, 1.5H), 3.62-3.75 (m, IH) , 4.42-4.45 (m, IH) , 4.97 

(m,_ IH) , 6.84-6.8 9 ( d, IH) , 7^3 9-7 . 57 (m, lOH) , 7.79-8.20 

(m, 6H) , 8.36 (t, 0.5H), 8.53-8.57 (m, IH), 10.97-11.06 (d, 
IH) , 
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Example 14 

N- [ (IR) -1- (N- {1- [ (N, N-Dimethylcarbamoyl) -2 -napht hy Imet by 1 } 
imidazol-4-yl } carbamoyl ) -2 -indol-3 -yiethyl ] -2 -ami no -2 -met Hyi 

propanamide Di hydrochloride 

5 




HCI 
HCI 



This compound was obtained .from the reaction of 2-f4- 
{(2R)-2-{2-[( tert-butoxy ) carbonyl amino] -2 - 

10 methylpropanoylamino} -3 -indol-3 -ylpropanoylamino) 

imidazolyl] -2- (2-naphthyl) acetic acid and dimethylamine 
followed by deprotection according to the general proceduT'e 
as an off white solid in 90% yield. MS (FIA) m/z 565.6 
[(M+H)*]. nmr (DMS0-d6): 5 1.36-1.37 (d, 3H), 1.51-1.53 

15 (d, 3H), 2.92 (s, 3H), 2.99 (s, 3H) , 3.19-3.22 (m, IH) , 
3.27-3.31 (m, IH) , 4.68-4.73 (m, IH) , 6.90-6.94 (m, IH) , 
6.97-7.03 (m, IH), 7.29-7.33 (m, 2H) , 7.38 (s, IH) , 7.55 (s, 
IH), 7.60-7.62 (t, 3H), 7.73 (t, IH) , 7.98-8.06 {m, 4H), 
8.36-8.37 (d, 3H), 8.72-8.74 (d, 2H) , 10.97 (s, IH) , 11. 4^ 

20 (s/ IH) . 
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Example 15 

N- ( (IR) -2- (2-Naphthyi) -1-{N- [1- ( 2 -oxo- 1 -pheny 1 -2 - 
pyrroiidinylethyl ) imidazol -4 -yl ) carbamoyl ] ethyl ) -2 -amino-2- 

methylpropanamide 




This compound was obtained from 2 - [ 4- ( ( 2R) -2 - { 2 - [ { tert - 
butoxy ) carbonylamino] -2 -methylpropanoylamino} -3- { 2 -naphthyl ) 
10 propanoylamino) imidazolyl] -2 -pheny lacet ic acid and 

pyrrolidine followed by deprotection according to the 
general procedure to give a tan foam in 53% yield. MS (FD^) 
m/z 552 (MM. 'Hnmr (CDCI3): 5 1.06-1,25 (m, 9H), 1.8i- 
1.92 (m, 3H), 3.12-3.13 (m, IH) , 3.44-3.61 (m, 4H) , 5. OB- 
IS 5.05 (m, IH) , 5.88 (s, IH) , 7.26-7.44 (m, 13H), 7.6 (m, 

0.5H), 7.75-7.76 (m, IH) , 8.15 (m, 0.5H), 8.24 (m, IH). 10.5 
(m, IH) . 
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Example 16 

Methyl 1- (2-{4- [ (2R) -2- ( 2 -Ainino-2 -methyipropanoy lamino ) -3- 
( 2 -naphthyl ) propanoy lamino ] imidazolyl } -2 -pheny lacety 1 ) ( 2S ) 
pyrrolidine -2 -carboxylate Bistrif luoroacet ic Acid 




This compound was obtained from 2 - [ 4 - ( ( 2R) -2 - { 2 - [ ( tert - 
butoxy ) carbony lamino] -2 -methyipropanoy lamino } -3- (2 -naphthyl) 
propanoylamino) imidazolyl] -2 -phenylacetic acid and L-proline 
methyl ester followed by deprotection according to the 
general procedure to give a white solid in 76% yield. MS 
(FD*) m/2 610.0 (M^) . IR (KBr): 1744.15, 1669.60, 1535.15, 
1437.31, 1201.83, 1136.77, 721.83. 
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EXAMPLES PART 8 

Preparation 1 
2- (4-Nitroimidazolyl) -2-phenylacetic acid 



o 



HO 




Lithium hydroxide (18.1 g, 750 mm, 2 eq) was added 
to a stirred slurry of ethyl 2 - { 4 -ni troimidazoy 1 ) -2 - 

10 phenylacetate (Preparation 11 from Examples Part 1) 
(104 g, 379 mm) in 250 xnL of ethanol . Deionized 
water was added to the resulting mixture and the 
stirring was continued for 4 hours. The ethanol was 
removed under vacuum and the resulting aqueous 

15 solution was washed with 100 mL of diethyl ether. 
The aqueous layer was diluted with 100 mL of 
deionized water and the pH was adjusted to 1.8 with 
concentrated HCl after cooling to 12 °C . The 
resulting slurry was stirred for 30 minutes at less 

20 than 5 degrees and filtered. The wet cake was 
washed with 100 mL of deionized water and dried 
under "a"~s t r'eam"o"f ~aif "^on the f Tit er~ o v e r rii g h t~ to 
yield 90.34 g (95%) of a brown solid. The product 
may be recrystallized from isopropyl alcohol to give 

25 72.31 g (80% recovery, 77% overall yield) of a tan 
solid. Elemental analysis: Calculated: %C 53.45, 
%H 3.67, %N 16.97; Found: : %C 53.67, %H 3.79, %N 
16.65. MS: 247 (M^ : IR (cm'')1719; h' nmr (d^DMSO): 
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811 

d 6.51 (s, IH) , 7.43-7.55 (m, 5H) , 7.95 (s.lH), 8.40 
(s, IH) 

Preparation 2 
1- (4-Methylpiperidinyl) -2- ( 4-nitroimidazolyl) -2- 

pheny le than- 1 - one 



N-Methyl morpholine (2.22 ml, 1.0 eq) was added to a 
stirred solution of 2 - ( 4 -ni troimidazoly 1 ) -2 - 
phenylacetic acid (1) (5.0 g, 20.2 mm) and 2-chloro- 
4 , 6-dimethoxy-l , 3 , 5-triazine (3.61 20.2 mm, 1,0 
eq) in 50 ml of anhydrous tetrahydrof uran at 25° C. 
After stirring the reaction mixture at ambient 
temperature for 1 h, 4-methylpiperidine (2.39 mL, 
24.14 mm, 1.1 eq) was added and stirring continued 
for 50 min. The reaction mixture was quenched by 
the addition of IM HCl . The layers were separated 
and the organic layer was washed with saturated 
NaHC03 . The resulting emulsion was broken and all 
the solids dissolved by the addition of deionized 
water. The layers were separated and the organic 
layer washed with brine, dried over MgS04 and 
filtered. The volatiles vyere removed under vacuum 
to give a tan foam (6.08 g, 91% yield). The foam 




o 
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10 



15 



20 



was slurried in hexane overnight to achieve partial 
crystallization of the product. This was filtered 
to give a cream colored solid (1.29g, 19%) which 
assayed 97% by HPLC . Analytical data are under 
PX026948, The gummy residue was treated with 
refluxing methyl t-butyl ether to facilitate 
crystallization. After refluxing, the slurry was 
cooled and filtered to give a cream colored product 
(3.02 g, 45%). Elemental analysis: Calculated: %C 
62.18, %H 6.14, %N 17.06; Found: %C 62.05, %H 3.79. 
%N 16.65 MS: 328 (M^) IR {cm"Ml659; nmr : d(d' 
DMSO):0.5 (m,0.4H), 0.70 (d, J+6H2, 1.5 H), 0.87 (d, 
J=6Hz, 1.5 H) , 0.75 - 1.65 (m, 4.6H), 2.50-2.70 {m, 
2.5H), 2.9-3.1 {m, 0.5H), 3.5-3.7 (m, IH) , 4.28-4.45 
(m, IH) , 6.89 (s, 0.5H), 6.94 (s, 0.5H), 7.4-7.5 (m, 
5H) , 7.79 (s, IH), 8.18 (s, IH) 

Preparation 3 

2- ( 4-Nitroimidazolyl) - 2 -phenyl -1 -pyrrolidinylethane - 

1-one 



N-Methyl morpholine (22.2 5 mi, 2 eq) was added to a 
stirred solution of 2 - ( 4 -ni t roimidazolyl ) -2 - 
phenylacetic acid (1) (25.03 101.2 mm) and 2- 

chloro-4 , 6-dimethoxy-l, 3 , 5-triazine (18.1 g, 101.2 
mm, 1.0 eq) in 50 ml of anhydrous tet rahydrof uran at 
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25° C. After stirring the reaction mixture at 
ambient temperature for 1 h, 7 . 2 mL (101.2 mm, 1.0 
eq) of pyrrolidine was added dropwise. The reaction 
was stirred at room temperature for 2 hours. The 
5 reaction mixture was quenched by the addition of 200 
mL of ethyl acetate and 200 mL of IM HCl . The 
layers were separated and the organic layer was 
washed with 100 mL of saturated sodium bicarbonate 
solution. The mixture resulting from the 

10 bicarbonate wash was diluted 1:1 with deionized 
water to dissolve the resulting solids and the 
layers were separated. The organic layer was washed 
with brine, dried over magnesium sulfate, filtered 
and the volatiles were removed under vacuum to give 

15 a brown foam. This foam was dissolved in methanol, 
diethyl ether and methylene chloride. Evaporation 
of the solvents overnight yielded a brown solid 
which was slurried in 200 mL of diethyl ether for 4 
hours. The resulting slurry was filtered and the 

20 cake was washed with diethyl ether. The solids were 
dried under vacuum overnight to give a cream colored 
product (21.68 g, 71%) 

d (d^ DMSO) :1 .69-1 .84 (m, 3H) , 2.80-2.85 (m, 0.7H), 
3.32 - 3.41 (m, 3.6H), 3.64-3.67 (m, 0.7H), 6.65 (s, 
25 IH) , 7.42-7.50 (m, 5H) , 7.83 (s, IH) , 8.22 (s, IH) 
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Preparation 4 

Methyl (2S) -1- [2- (4-nitroimidazolyl ) -2-phenylacetyl ] 
pyrrolidine-2-carboxylate 

o 

// 



5 




N-Methyl morpholine (17.7 9 ml, 2 eq) was added to a 
stirred solution of 2 - ( 4 -ni troimidazoly 1 ) -2 - 
phenylacetic acid (1) (20 g, 80,9 mm) and 2-chloro- 

10 4 , 6-dimethoxy-l , 3 , 5-triazine (14.45 g,80.1 mm, 1.0 
eq) in 175 ml of anhydrous tetrahydrof uran at 25" C. 
After stirring the reaction mixture at ambient 
temperature for 1.5 h, 14.45g (80.9 mm, 1.0 eq) of 
proline methyl ester hydrochloride was added. The 

15 reaction was stirred overnight at room temperature 
and the solvent was evaporated under a stream of 
nitrogen. The residue was partitioned between 200 
Ml of IM HCl and 200 mL of deionized water. The 
layers were separated and the organic layer was 

20 washed with saturated sodium bicarbonate solution. 

A-quantity of ^ water— suf-ficient to dissol-ve-the 

resulting solids was added. The organic layer was 
washed with brine, dried over magnesium sulfate, 
filtered and the volatiles were removed under vacuum 

2 5 to give a brown foam. The foam was dissolved in 
methyl t-butyl ether, methylene chloride and 
methanol to effect crystallization. The resulting 
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slurry was filtered and dried under vacuum to give 
17.45 g (60%) of a cream colored product MS: 358 
(M^) IR (cm'M : 1744, 1668; H' nmr d (d'^ DMSO) : 1.42- 
1.46 (m, 3H), 1.6-1.9 (m, IH) , 2.42-2.63 (m,lH), 
5 3.21 (s, 1.5H), 3.25 (s, 1.5H), 3.30-3.36 (m, IH) , 
4.01-4.06 (m, IH) , 6.36 (s, 0.5H), 6.43 (s, 0.5h), 
7.0-7.2 (m, 5H) , 7.38 (s, 0.5H), 7.41 (s, 0.5H), 
7.75 (s, 0.5H) , 7.83 (s, 0.5H) 

10 Prepaz-ation 5 

Methyl (2S) -1- [2- (4-cuninoimidazolyl) -2- 
phenylace ty 1 ] pyrrol idine - 2 -carboxy late , 
dihydrociiloride 



15 




5 



Ethanol (12 mL) was added to a mixture of methyl 
(2S) -1- [2- (4-nitroimidazolyl) -2- 

20 phenylacetyl ] pyrrolidine-2 -carboxylate (4) (148 

mg,0.4 mm) and 10% Pd on carbon (15 mg) in a Bradley 
hydrogenation apparatus. The stirred reaction 
mixture was subjected to a 60 psi H2 atmosphere and 
warmed to 60 . After 2 hours, the reaction 

25 mixture was cooled to room temperature and the 

catalyst was removed by filtration. Anhydrous HCl 
gas was added to the filtered solution until 
saturation. The volatiles were then removed under 
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vacuum to give 0.15 g (100%) of a yellow solid mixed 
with a brown gum. 

Preparation 6 
2- (4-aiainoiiiiidazolyl) - 2 -phenyl -1 -pyrrol idinyle than- 

1-one, dihydrochloride 



Ethanol (200 mL) was added to a mixture of 2-(4- 
nitroimidazolyl ) -2 -phenyl -1 -pyrrol idinylethan-1 -one 
(3) (0.752 g, 2.8 mm) and 10% Pd on carbon (75 mg) 
in a Bradley hydrogenat ion apparatus. The stirred 
reaction mixture was subjected to a 60 psi 
atmosphere and warmed to 50 °C . After 2 hours, the 
reaction mixture was cooled to room temperature and 
the catalyst was removed by filtration. Anhydrous 
HCl gas was added to the filtered solution until 
saturation. The volatiles were then removed under 
vacuum to give a light yellow foam. Diethyl ether 
and methylene chloride (25:1) were added to the foam 

and the resulting mixture was sti rred o vernight „to. 

achieve crystallization. The resulting slurry was 
filtered and the cake was washed with diethyl ether. 
The cake was dried under vacuum to give 0.659 g 
(93%) of a yellow solid. LGD 208-. 




H-ci 
H-ci 
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10 



15 



20 



Preparation 7 
2- (4-aiQinoimida2olyl ) -1- (4-methylpiperidinyl ) -2- 
phenylethan- 1 -one , dihydrochlor ide 



Methanol (140 mL) was added to a mixture of l-(4- 
methylpiperidyl ) -2- (4-nitroimidazolyl ) -2- 
phenylethan-l-one (2) (2,16 g, 6.5 mm) and 0.214 g 
of 10% palladium on carbon in a Bradley 
hydrogenat ion apparatus. The stirred reaction 
mixture was subjected to a 60 psi H2 atmosphere and 
warmed to 60 °C . After 2 hours, the reaction 
mixture was cooled to room temperature and the 
catalyst was removed by filtration. Anhydrous HCl 
gas was added to the filtered solution until 
saturation. The volatiles were then removed under 
vacuum and the residue was crystallized from 
methylene chloride: methyl t-butyl ether 1:3. The 
resulting slurry was filtered and the wet cake was 
washed with methyl t-butyl ether and dried under 
vacuum to give 2.23 (93%)g of a yellow solid. MS: 
298 (M+IM ; IR (cm"^ ) : 1648 ; nmr d (d" DMSO) : 0 . 11- 
0.21 (m,0.5H), 0.725 (d, J=4 . 9 Hz, 1.5H), 1.11-1.21 
(m, 0.5H), 1.25-1.40 (m, IH), 1.59-1.80 (m, 2H) , 
2.72-2.81 (m, 1H)3.08-3.15 (m, 0.5H) 3.32 (s, 0.5H), 
3.32 (s, 0.5H). 3.32 (s. 0.5H) 3.75 (d. J=8 Hz, IH), 
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10 



15 



4.50-4.57 (dd. J=7 . 3 Hz, IH) . 4.95 (s, IH) , 6.8 (s, 
0.5H), 6.9 (s, 0.5H), 7.39-7.60 (m, 5H) , 8.29 (s, 
0.5H), 8.45 (s, 0.5H) 



N-{ (IR) -2-indol-3-yl-l-{N- [1- (2-oxo-l-pllenyl-2- 
pyrrolidinyletllyl ) imidazol -4 -yl] carbamoyl} ethyl) -2- 
[ { tert-butoxy) carbonylamino] -2-mettiylpropanamide 



N-Methyl morpholine (0.28 mL, 8.32 mm, 1 eq) was 
added to a stirred slurry of 2 -chloro-4 , 6-dimethoxy- 
1 , 3 , 5-triazine (0.46 g, 2.57 mm, 1 eq) and {2R)-2- 
{2- [ ( tert-butoxy) carbonylamino] -2- 

methylpropanoylamino} -3 -indol-3 -y Ipropanoic acid 
( Ig, —2 r5-7mm) in 10~mL of anhydrous" tGt"raliy^^^^ 
cooled to less than 0 °C . After 1.5 hours, 2~(4- 
aminoimidazolyl ) -2 -pheny 1-1 -pyrrol idiny let han-1 -one, 
hydrochloride (0.97g, 2.82 mm, 1.1 eq) was added and 
stirring was continued at ice bath temperatures. 
The reaction was stirred for 4 hours and quenched by 
the addition of 15 mL of deionized water and ethyl 
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acetate. The ethyl acetate layer was washed with a 
saturated sodium bicarbonate solution, dried over 
magnesium sulfate and the volatiles were removed 
under vacuum to give the crude product as a light 
5 purple foam {1.4 g, 84%) The crude product was 
purified by preparative chromatography to provide 
0.52 g (31,5%) of the product as a foam. nmr 
(CDCI3) : 5 1.10-1.40 (m, 15H) , 1.67-1.92 (m, 3H) , 
2.92-3.60 (m, %H) , 4.90 (s, broad, IH) , 5.33 (s, 
10 broad, IH) , 5.85 (d, IH) , 6.80-7.05 (m, 3H) , 7.13- 
7.39 (m, lOH), 7.44-7.80 (m, 2H), 8.96 (s, broad, 
IH) , 10.20 (s, broad, IH) . 

Example 2 

15 (IR) -2-indol-3-yl-l-{N- [1- (2-oxo-l-pheiiyl-2- 

pyrrolidinylethyl ) imidazol -4 -yl ) carbamoyl } ethyl ) -2 - 
amino-2-methylpropanamide, 2,2, 2-trif luoroacetic 
acid, 2, 2, 2-trif luoroacetic acid salt 



NH2 



20 




9 



Trif luoroacetic acid (0,57 mL, 7.4 mm, 33 eq) was 
added to a stirred solution of N- ( ( IR) -2 -indol-3 -yl- 
1-{N- [1- (2-oxo-l-phenyl-2- 
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pyrrol idinylethyl ) imidazol -4 -yl ] carbamoyl } ethyl ) -2- 
[ { tert-butoxy ) carbonylamino] -2-methylpropanamide (8) 
(0.152 g, 0.22 mm) in 5 mL of methylene chloride. 
After stirring at room temperature for 3 hours, the 
5 reaction mixture was diluted with 50 mL of diethyl 
ether. The resulting solids were isolated by 
centrif ugation and washed with diethyl ether. The 
solids were dried under vacuum to give the product 
as a cream colored solid (0.084 g, 48%) MS (FD+) m/z 

10 541 (M')Anal. calcd. for C3oH35N703'2C2HF302 : C: 

53.06; H: 4.85; N: 12.74. Found: C: 52.93; 
H: 4.88; N: 12.55. 'h nmr (DMSO-de): 5 1.29 (s, 
3H) , 1.46-1.48 (d, 3H) , 1.72-1.88 (m, 4H), 2.94 (m, 
IH) , 3.06-3.07 (m, IH) , 3.19-3.20 (m, IH) , 3.40-3.41 

15 (d, 2H), 3.67-3.69 (m, IH) , 4.78 (s, broad, IH) , 

6.53 (s, IH), 6.93-6.97 (m, IH) , 7.06 (m, IH) , 7.20 
(d, IH) , 7.31-7.36 (m, 2H) , 7.42-7.42 (m, 4H) , 7.73- 
7.80 (m, 2H), 8.01 (s, broad, 2H) , 8.36-8.38 (d, 
IH) , 10.82-10 .85 (d, 2H) . 

20 
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Example 3 
Methyl l-{2-[4"( (2R) -2- {2- [ ( text- 
butoxy) carbonylamino] -2-methylpropanoylamino} -3- 
indol-3-ylpropanoylamino) imidazolyl] -2- 
5 phenylacetyl }pyrrolidine-2-carboxylate 
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Example 4 
Methyl 1- (2- {4- [ (2R) -2- (2-amino-2- 
methylpropanoylamino) -3-indol-3- 
ylpropanoylamino] imidazolyl } -2- 
phenylacetyl ) pyrrolidine -2 -carboxylate, 
dihydrochloride 



NH2 




12 



10 

NMR data support the assigned structure. MS: 599 
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Example 5 

N- ( (IR) -2- (2-naphthyl) -1-{N- [1- (2-oxo-l-phenyl-2- 
pyrrolidinylethyl ) imidazol-4-yl] 
carbamoyl) ethyl) -2- [ ( tert-butoxy ) carbonylamino] -2- 
5 methylpropanamide 




12 



NMR data support the assigned structure. MS: 652 

Example 6 

15 N' ( (IR) -2- (2-naphthyl) -1-{N- [1- (2-oxo-l"plleIlyl"2- 
pyl:rolidinylethyl ) imidazol -4 -yl ] carbamoyl } ethyl ) -2 - 
amino -2 -methylpropanamide, dihydrochloride 
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NMR data support the assigned structure. MS: 552 

Exciinple 7 

5 lyr- [ (IR) -1- (N- {1- [2- {4-methylpiperidyl) -2-oxo-l- 

phenylethyl] imidazol -4 -yl> carbamoyl ) -2- (2- 
naphthyl) ethyl] -2- [ ( tert-butoxy ) carbonylamino] -2- 

me t hy Ip r opanamide 



10 




NMR data support the assigned structure. MS: 680 

15 
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Exaiaple 8 

N' I (IR) -1-(N-{1- [2- (4-methylpiperidyl) -2-oxo-l- 
ptienylethyl] imidazol - 4 -yl} carbamoyl) -2- (2- 
naplithyl ) ethyl ] -2 -amino-2 -methylpropanamide 
5 dihydrochloride 




10 NMR data support the assigned structure. MS: 581 
(M+IM 

Example 9 
N' ( (IR) -1- {N- [1- (2-oxo-l-pllenyl-2- 
l 5 pyrrol idinylethyl ) imidazol -4 -yl] carbamoyl } -2 - 
phenyl e thy 1 ) -2- [ ( tert-butoxy ) carbonylamino] -2- 
methylpropaiiamide 
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Example 10 
N'iilR) -1-{N- [1- (2-oxo-l-phenyl-2- 
pyrrolidinylethyl ) imidazol-4-yl] carbamoyl ) -2- 
phenylethyl ) "2-amino-2 -methylpropanamide, 
5 dihydrochloride 




NMR data support the assigned structure. MS: 502 

10 

Exajgple 11 

N' t (IR) -1- (N-{1- [2- (4-metliylpiperidyl) -2-oxo-l- 
phenylethyl] imidazol- 4 -yl} carbamoyl) -2-phenylethyl] - 
2 - [ ( tert-butoxy) carbonylamino] -2-methylpropaiiamide 

15 
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HN 



18 



N 




NMR data support the assigned structure. MS: 630 
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Example 12 

N- [ (IR) -1-{N-{1- [2- (4-methylpiperidyl) -2-oxo-l- 
plaenylethyl] imidazol -4 -yl} carbamoyl) -2 -phenylethyl ] - 
2-aLmino-2-methylpropanamide, dihydrochloride 




NMR data support the assigned structure. MS: 530 

10 Example 13 

(2R) -2-{2- [ ( tert-butoxy)carbpnylamino] -2- 
metbylpropanoylamino} -N- [1- (2-oxo-l-phenyl-2- 
pyrrolidinylethyl) imidazol-4-yl] -4 -phenylbutanamide 



15 
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NMR data support the assigned structure. MS: 616 

Example 14 

(2R) -2- (2-ainino-2-methylpropanoylaiaino) -N- [1- (2-oxo- 
5 l-phenyl-2-pyrrolidinylethyl) imidazol-4-yl] -4- 

phenylbutanamide, diliydrochloride 




21 



10 NMR data support the assigned structure. MS: 
517(m+lM 
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Example 15 

(2R) -2-{2- [ (tert-butoxy)carbonylamino] -2- 
me thy Ipropanoylamino ) -N- { 1 - [ 2 - ( 4 -me thy Ipiper idinyl ) - 
2-oxo-l-phenylethyl] imidazol-4-yl} -4- 
5 phenylbutanamide 




22 



NMR data support the assigned structure, 

10 

Example 16 

(2R) -2- (2 -amino- 2 -methy Ipropanoylamino) -N- {1- [2- (4- 
methylpiperidinyl) -2-oxo-l-phenylethyl] imidazol-4- 
yl } -4 -phenylbutanamide , dihydrochloride 

15 




23 



NMR data support the assigned structure. MS: 544 
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Methyl l-{2- [4- ( (2R) -2-{2- [ (tert- 
butoxy ) carbonylamino] -2-methylpropanoylcLinino} -4- 
plienylbutanoylconino) imidazolyl] - 
5 2-plaenylacetyl )pyrrolidine-2-carboxylate 




NMR data support the assigned structure. 
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Example 18 
Methyl 1- (2-{4- [ (2R) -2- (2-amino- 

2 -methylpropanoylamino ) -4 - 
phenylbutanoylamino] imidazolyl) 
5 -2-phenylacetyl)pyrrolidine-2-carboxylate, 

dihydrochloride 




25 



10 NMR data support the assigned structure. MS: 575 
(m+1*) 
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Example 1 



10 



15 



20 



Pituitary Cell Culture Assay for Growth Hormone Secretion 

Thirty-two 250 g male Sprague-Dawley rats were used tor 
each assay. The animals were killed by decapitation and 
anterior pituitaries were removed and placed into ice cold 
culture medium. The pituitaries were sectioned into eighths 
and enzymatically digested using trypsin (Sigma Chemical) to 
weaken connective tissue. Pituitary cells were dispersed by 
mechanical agitation, collected, pooled and then seeded into 
24-well plates (300,000 cells/well). After 4 days of 
culture, the cells formed an even monolayer. Cells were 
then washed with medium and challenged to secrete GH by the 
addition of GH secretagogues to the medium. After 15 min at 
37 , the medium was removed and stored frozen until 
radioimmunoassays for rat GH were performed. Doses of 
secretagogue were added in quadruplicate. Representative 
Data is provided in Table 1 below. Compounds disclosed 
herein are active in the assay as described. Both ECso and 
efficacy values were calculated by the 4-parameter logistic 
equation. Such values were pooled and represented as mean 
+/- standard error, when appropriate. 



Table 1 



EXAMPLES 



GH 



"PART T 



secretion 



Example # 



EC^o (mM) 



6 



5.53 



8 



2 .39 
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We claim: 

1. A compound of formula I 



J 
I 




E 



I 

wherein : 

A is Ci-C^alkyl, aryl , Ci -Chalky laryl , 
Ci -Chalky 1 (O) Ci -Chalky laryl , Ci -Chalky 1 { S ) Ci -Chalky laryl , 
indolyl, indolinyl, thienyl, (Ci -Chalky 1 ) thienyl , 
benzothienyl , benzof uranyl , naphthanyl, cyclohexyl, (Ci- - 
Csalkyl ) indolyl , (Ci -C^alkyl ) benzothienyl , 
(Ci -Cr^alkyl ) naphthanyl , (Ci -Chalky 1 ) benzof uranyl , and 
(Ci -C^alkyl ) cyclohexyl ; 

B is NH2, NHRi , Ci-C6alkylNH2, Ci -Cealky iNHRi , 
Ci-C6alkylarylNH2, Ci -Coalky lary iNHRi , 
Ci-Cr,alkyicyclohexylNH2 , Ci -C,;alkylcyclohexylNHRi , 
Ri -piperidin-3-yl (Ci-C6alkyl) , 

Ri -piperidin-2-yl (Ci-Cealkyi) , Ri -piper idin-4 -yl (Ci-C^alkyl) , 

Ri-quinolin-2-yl (C-.-Csalkyl) , 

Ri - { 2 , 4-dihydroquinolin-2 -yl (Cj -Cbalkyl ) , 

Ri -isoquinolin-2 -yl (Ci-C^alkyl) , and 

Ri - ( 2 , 4-dihydroisoquinolin-2 -yl (Ci -Ce>alkyl ) ; 

R^ is hydrogen, C: -C^alkyl , Ci -C^alkyl (OH) , or 
Ci-Cealkylidenyl (OH) R^; 

R2 is Ci-Cr>alkyl, Ci -C^alkeny 1 , 
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Ci-C6alkyl (O)Ci-Cr, alkyl, C(0)0-Ci-C6 alkyl, aryl, or 
Ci -C^alkylaryl ; 

X is Ci-Cealkylidenyl, O, S, NH, or N(Ci-C6alkyl) ; 

V is selected from the group consisting of 
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and 




W is S, O, NH, or CH2 ; 
Y is N or CH; 
Z is N or CH; 

Y' is N or CH; 

Z' is N or CH; 

and are independently hydrogen, Ci-C^alkyl, 
aryi, Ci -Cealkylaryl , C (O) O {Ci -Csalkyl) , 
C(0)M(Ci-C6alkyl)2, or Ci -C^alkylCOR? ; 

R7 is hydrogen, Ci-Cealkyi, pyrrolidiny 1 , 
piperidinyl, homoproline , or proline; 

D is hydrogen, Ci-Cealkyi, 
Ci-C^alkyl (O) (CO) Ci -Cealkyl , C , -Calky 1 ( O ) (CO) N (Ci -Cr.alkyl ) , , 
Ci-Cgalkylaryi, C{0)R6, C, -Csalkyl (O) R^ , Ci -C^alkyl (OH ) , d-C, 
alkylC(0)R6, Ci-C6alkylRe, aryl, (C| -Ccalkyl ) NHSO2 (Ci -Chalky 1) , 
{Ci-C6alkyl)NHS02 (aryl) ; 

Re is H, Ci-C^alkyl, aryl, naphthyl, 
Ci-C6aikylaryl, acetyl, NH2 , NH (C, -Cgalkyl ) , 
NH(Ci-C6alkyl)0(Ci~C6alkyl) , NH (Ci -Chalky 1 ) S {Ci -Cealkyl ) , 
NH(Ci -Chalky lidenyl)OCH3, NH (Ci-C^alkyl) aryl, 
NH{C3-C6 cycloalkyl) , NH (d -C^alkyl ) C (O) (Ci-C6alkyl) , 
NH(Ci-C6alkyl)NH(Ci-C6alkyl) , NH ( Ci -Chalky 1 ) NH ( Ci -C^^alkylary 1) , 
NHSO2 (Ci-C6alkylaryl) , NH (d -C^alkyl ) C (O) O (Ci -Cr.alky 1 ) , 
NH( naphthyl) , N {Ci -C^alkyl ) 2 , N (Ci -Csalky 1 ) (aryl) , 
N(Ci-C6alkyl) (Ci -C^alkylaryl) , O (Ci -C^alkyl ) , O(aryl) , 
O (Ci -Cf.alkylaryl) , piperidinyl, 

piper idinyl-C (O) NH (Ci -C,,alkyl) , piperidinyl -C (O) NH (Ci- 
Cealkylaryl) , piperidinyl-C (O) N (Ci -C.alkyl ) 2 , 
piperidinyl-C (0)N(Ci-C6alkyl) (aryl) , 
pyrrolidinyl , pyrrolidinyl C (O) NH ( ary 1 ) , 
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pyrrolidinyl C (O) MH (Ci -Cftalky 1 ) , 

pyrrol idinyl C (O) N (Ci-Coaikyi ) 2, 

pyrrolidinyl C (O) NH (Ci-Csalkylaryl ) , 

pyrrolidinyl C (O) NH (d-C^alkyl ) (aryl), 

pyrrol inyl , morpholino , hexamethyleneimino, 

hep tame thy leneimino, quinolinyl , 2 , 4 -dihydroquinoliny 1 , 

1,2,3, 4-tetrahydroquinolinyl , 

2 , 4-dihydroisoquinolinyl , 1,2,3, 4 -tetrahydroisoquinolinyl , 
indolinyl, an amino acid selected from the group consisting 
of proline, homoproline, glycine, alanine, valine, leucine, 
isoleucine, tyrosine, tryptophan, phenylalanine, serine, 
threonine, asparagine, glutamic acid, aspartic acid, 
lysine, arginine, glutamine, histidine, cysteine, and 
methionine, or a nitrogen-containing heterocycle selected 
from the group consisting of 
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^i^K. ^^^^ 

0 o Q 9 o 

N NCH3 1^ ^ Z_A 



CO O C"^ 



NC ^ "C^^alky 1 NC^ -C^^^alky lary 1 



o o o o c"^ 

S N Naryl 



o 




SO2CH3 . 



N — I N S 





N 
\ 




O 

aryl 



-aryl 
C (O) C^-Cr,alkyl 







alkylaryl Oaryl 

aryl CN 

E is hydrogen, Ci-C6alkyl, C {O ) Ci -Cf;alky 1 , aryl, 
(aryl)C(0)NR6, (aryl) {Ci-Ccalkyi ) C (O) R^, 

Ci-C6alkylaryl, C(0)aryl, Ci-C^ alkylC (O) aryl , naphthyl, 
Ci-Cealkylnaphthyl , C (O) naphthyl, 

Ci -CealkylC (O) naphthyl , heteroary 1 , Ci -Csalkylheteroaryl , 
C(0)heteroaryl, Ci-Cr. alkylC (O) heteroaryl , indanyl. 
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Ci-C6alkylindanyl , C (O) indanyl, Ci-CGalkyiC (O) indanyl, 
cycloaikyl; 

or D and E combine to form indanyl, fluorenyl, or 
cycloaikyl ; 

G is hydrogen, Ci-Cealkyi, aryl, Ci -Cgalkylaryl , 
and Ci-Cealkenyl ; 

J is hydrogen, Ci-Cealkyl, aryl, and 
Ci-C^aikylaryl ; 

L is hydrogen, Ci-Cealkyi, C (O ) OCi -C^alkyl , aryl, 
Ci-Cealkyiaryl, C (O) OCi -Cealkylaryl , Ci-Cealkenyl, -F, and 
-CN, Ci-Csalkyl-OH, Ci -Chalky 1 -O-Ci -Chalky 1 , 
C,-C6alkyl-C(0)R,.; 

or a pharmaceutically acceptable salt or solvate thereof. 

2 . A compound according to Claim 1 wherein A is 
selected from the group consisting of 
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5 . A compound according to Claim 1 wherein V is 
selected from the group consisting of 




6 , A compound according to Claim 1 wherein D is 

-C(0)R6, and Re is 
1-pyrrolidinyl , 1 -piperidinyl , 4 -methyl -1 -piperidinyl , 




7 . A compound according to Claim 1 wherein E is 




8. A compound according to Claim 1 wherein G is H. 
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9. A compound according to Claim 1 wherein J is H. 

10. A compound according to Claim 1 wherein L is H or 
CH3 . 

11. A compound of formula lA: 




^ 0= 




NH 



O 



-N 



H3C 




O 



XA 



or a pharmaceutically acceptable salt or solvate thereof 



12. A compound of formula IB: 




O 



IB 



or a pharmaceutically acceptable salt or solvate thereof 
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13. A compound of formula la': 




NHBoc 



O 

la' 



wherein E is selected from the group consisting of hydrogen, 
Ci -C^alkyl , C (O) Ci-C6alkyl , aryl , 
(aryl)C (0)NR6, (aryl) (Ci -Ctalkyl ) C (O) Re , 

Ci-Cealkylaryl, C(0)aryl, Cx-Ce alky IC ( O ) airy 1 , naphthyl, 
C] -C^alkylnaphthyl , C (O) naphthyl , 

Ci -CealkylC (O) naphthyl , heteroaryl , Ci -Cr^alkylhet eroaryl , 

C (O) heteroaryl, Ci-Ce alkylC (O) heteroaryl , indanyl, 
Ci-Cealkylindanyl, C (O) indanyl , Ci-CealkylC (O) indanyl , 

cycloalkyl ; 

or a pharmaceutical ly acceptable salt or solvate thereof. 
14. A compound of formula ZZ 
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O 



ZZ 



wherein E is selected from the group consisting of hydrogen, 
Ci-C.alkyl, C (O) Ci -C^alkyl , aryl , 

Ci-Csalkylaryl, C(0)aryl, C1-C6 alkylC (O) aryl , naphthyl, 

Ci-C^alkylnaphthyl, C (O) naphthyl , Ci-C6alkylC (O) naphthyl, 

heteroaryl , Ci -C^alkylhet eroaryl , C ( O) heteroaryl , 

Ci-Cg alkylC (O)heteroaryl, indanyl , Ci -Chalky lindanyl , 

C (O) indanyl , Ci-C^alkylC (O) indanyl , cyclopropyl , cyclobutyl , 

cyclopentyl, and cyclohexyl . 

15. A coinpound of formula ZZZ 



NO- 




ZZZ 



9d08699A1 I 
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wherein E is selected from the group consisting of hydrogen, 
Ci -Chalky 1 , C (O) Ci-Ce^alkyl , aryl, 

Ci-Cftalkylaryl, C(0)aryl, Ci-Cs alkylC (O) ary 1 , naphthyi, 

C, -CGalkylnaphthyl , C (O ) naphthyl , Ci -CsalkylC (O) naphthyl , 

heteroaryl , Ci -CGalkylheteroaryl , C (O) heteroaryl , 

Ci-Ce alkylC (O) heteroaryl , indanyl, Ci-Cftalkylindanyl , 

C (O) indanyl , d-CnalkylC (O) indanyl , cyclopropyl , cyclobutyl , 

cyclopentyl, and cyclohexyl. 

16. A method for increasing the level of endogenous 
growth hormone in a human or an animal which comprises 
administering to said human or animal an effective amount of 
a compound of formula I 



J 
I 




E 



I 

wherein : 

A is Ci-Csalkyl, aryl , Ci -Ct^alky lary 1 , 
C,-C6alkyl (O) Ci -Ccalkylaryl , Ci-Cbalkyl ( S ) Ci -Cc.alky laryl , 
indolyl, indolinyl, thienyl, (Ci -C^alkyl ) thieny 1 , 
benzothienyl , benzof uranyl , naphthanyl, cyclohexyl, {Ci- 
Csalkyl ) indolyl , (Ci -Cr.alkyl ) benzothienyl , 
(Ci-Cealkyl ) naphthanyl , (Ci-Cc.alkyl ) benzof uranyl , and 
(Ci -Csalkyl ) cyclohexyl ; 

B is NHs, NHRi, Ci -Chalky INH^ , Ci -Chalky iNHRi , 
Ci -Cf^alkylarylNHi , Ci -Chalky larylMHRi , 
Ci-Cr.alkylcyclohexylNH2, Ci -Chalky IcyciohexylNHRi , 
Ri-piperidin-3-yl (Ci-Cealkyl ) , 



.9908699A1J. 
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Ri-piperidin-2-yl (Ci-Cealkyl) , Ri -piperidin-4 -yi (Ci-Csalkyl ) , 

Ri-quinolin-2-yl (Ci -Cr.alkyl ) , 

Ri- (2, 4-dihydroquinolin-2-yl (Ci-Cealkyl) , 

Ri-isoquinolin-2-yl (Ci-Coalkyl) , and 

Ri- (2 , 4-dihydroisoquinolin-2-yl {Ci-Cealkyl ) ; 

R^ is hydrogen, Ci-Cealkyl, Ci -C6alky 1 (OH ) , or 
Ci-C6alkylidenyl (OH) R-, ; 

R2 is Ci-Cfiaikyl, Ci-CGalkenyl, 

Ci-C^alkyl (0)Ci-C6 alkyl, C{0)0-Ci-C6 aikyl, aryl, or 
Ci-Cealkylaryl ; 

X is Ci-Ccalkylidenyl, O, S, NH, or N (C: -C6alkyi ) ; 

V is selected from the group consisting of 



.9908699 A 1 J 
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and 




W is S, O, MH, or CH2 ; 
Y is N or CH; 
Z is N or CH; 

Y' is N or CH; 
Z' is N or CH; 

R4 and Rs are independently hydrogen, Ci-Cr,alkyi, 
aryl, Ci -C6alky lary 1 , C (O) O (C^ -Ceaikyl) , 
C (0)N (Ci-C,salkyl) 2/ or Ci -Cr>alkylCOR7 ; 

R7 is hydrogen, Ci-Cealkyi, pyrrolidinyl , 
piperidinyl, homoproline, or proline; 

D is hydrogen, Ci -C(.;alky 1 , 
Ci-C6alkyl (O) (CO ) Ci -Cealky 1 , Ci -Coalkyl { O ) ( CO ) N ( Ci -Chalky 1 ), , 
Ci-Cf^alkylaryi, C(0)Ro, Ci -Cealky 1 (O) Re . C. -C^alkyl (OH) , Ci -C. 
alkylC{0)R6, Ci -Chalky IRs, ary 1 , (Ci-Cealkyl ) NHSO2 (Ci-C,.alky 1) , 
(Ci-Cealkyl) NHSO2 (aryl) ; 

Rg is H, Ci-C^alkyl, aryl, naphthyl, 
Ci-Cealkylaryl, acetyl, NR., NH (d -Ctalkyl ) , 
NH (Ci -Csalkyl ) O (Ci-C^alkyl ) , NH (d-C^alkyl ) S (Ci -C6alkyl ) , 
NH (Ci -Chalky lidenyl ) OCH3 , NH (Ci -Cgalkyl ) aryl , 
NH(C3-C6 cycloalkyl) , MH (Ci -C^alkyl ) C (O) (Ci-Csalkyi) , 
NH(Ci-C6alkyl)NH(C,-C,alkyl) , MH ( Ci -C, alky 1 ) NH ( Ci -Chalky la ry i ) , 
NHSO2 (Ci-Cf.alkylaryl) , NH (C.-C^alkyl ) C (O) O (C, -C,;alkyl ) , 
NH (naphthyl ) , N (Cj -C,^lkylT27"NTcr-Cf7arky 1 T ("a^ryl") 
N(Ci-C6alkyl) {Ci -C^alky lary 1 ) , O ( Cj -Chalky 1 ) , O(aryl) , 
O (Ci -C^alkylary 1 ) , piperidinyl, 

piperidinyl-C (O) NH (Ci -C^alkyl ) , piperidinyl -C (O)NH(Ci- 
Calkylaryl ) , piperidinyl-C (O) N (Ci -Cr.alkyl ) 2, 
piperidinyl-C {0)N(Ci-Cf;alkyl) (aryl) , 
pyrrolidinyl, pyrrolidinyl C (O) NH (arvl ) / 
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pyrrolidinyl C (O ) NH (Ci -CGalky 1 ) , 

pyrrol idinyl C ( O ) N ( Ci -C^aikyl ) ^ , 

pyrrolidinyl C (O) NH (Ci-C^alkylaryl ) , 

pyrrolidinyl C {O ) N ( Ci -Csalky 1 ) (aryl) , 

pyrrolinyl , morpholino , hexamethyleneimino, 

heptamethyleneimino , quinolinyl , 2,4 -dihydroquinoliny 1 , 

1,2,3, 4-tetrahydroquinolinyl , 

2 , 4-dihydroisoquinolinyl , 1,2,3, 4- tetrahydroisoquinolinyl , 
indolinyl, an amino acid selected from the group consisting 
of proline, homoproline, glycine, alanine, valine, leucine, 
isoleucine, tyrosine, tryptophan, phenylalanine, serine, 
threonine, asparagine, glutamic acid, aspartic acid, 
lysine, arginine, glutamine, histidine, cysteine, and 
methionine, or a nitrogen-containing heterocycle selected-, 
from the group consisting of 
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0 o 

N NCH, 




00 c"^ o 



NC^-Cf^aikyl NC^ -C^^alkylary 1 



o o o o o o 

S ^ N - 



Nary 1 



SO2CH3 



o 

\ ^K^aryl 





^aryl 

CN'aryl c (O) -C^alkyl 




alkylaryl 





Oaryl 



aryl 




aryi 



E is hydrogen, d-C^alkyl, C (O) d -C^alkyl , aryl, 
(aryl)C(0)NRs, (aryl) {Ci -Chalky! )C (O) Rt, , 

Ci-C^alkylaryl , C(0)aryl, C^-C, alky iC ( O) aryl , naphthyl, 
Ci-C^alkylnaphthyl, C (O) naphthyl , 

Ci-CcalkylC (O) naphthyl, heteroaryl , Ci -C^alkylheteroary 1 , 
C (O)heteroaryl, Ci-C^ alkylC (O) heteroaryl , indanyl , 
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Ci -Chalky iindanyi , C (O) indanyl, C'l-Cr.alkylC (O) indanyl, 
cycloalkyi ; 

or D and E combine to form indanyl, fiuorenyl, or 
cycloalkyi ; 

G is hydrogen, Ci-Cftalkyl, aryl, Ci -Cealkylaryl / 
and Ci -C6alkenyl ; 

J is hydrogen, Ci -Chalky 1, aryl, and 
Ci-Cealkylaryl ; 

L is. hydrogen, Ci -C^-.alky 1 , C (O) OCi -Ce.alkyl , aryl, 
Ci-Csalkylaryl, C (O) OCi -C^alkylaryl , Ci-Cealkenyl, -F, and 
-CN, Ci-C^alkyl-OH, Ci -Chalky 1-O-Ci -Chalky 1 , 
Ci-C^alkyl-C (ORs; 

or a pharmaceutically acceptable salt or solvate thereof, 

17, A method for increasing the level of endogenous 
growth hormone in a human or an animal which comprises 
administering to such human or animal an effective amount of 
a compound of formula Id 



or a pharmaceutically acceptable salt or solvate thereof. 

18. A. method for increasing the level of endogenous 
growth hormone in a human or an animal which comprises 
administering to such human or animal an effective amount of 
a compound of formula lA 




Id 
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lA 



or a pharmaceutically acceptable salt or solvate thereof. 

19. A method for increasing the level of endogenous 
growth hormone in a human or an animal which comprises 
administering to such human or animal an effective amount o 
a compound of formula IB 




or a pharmaceutically acceptable salt or solvate thereof . 

20, A method for the treatment or prevention of a 
physiological condition which may be modulated by an 
increase in endogenous grov/th hormone which comprises 
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administering to an animal in need of said treatment an 
effective amount of a compound of Claim 1. 

21. A pharmaceutical formulation which comprises as 
an active ingredient a compound of Claim 1, or a 
pharmaceutical ly acceptable salt or solvate thereof, 
associated with one or more pharmaceutically acceptable 
carriers, diluents, or excipients . 

22 . A pharmaceutical formulation according to Claim 18 
which further comprises a bone-ant iresorptive agent. 

23. A process for preparing a compound of formula I 



J 




I 

wherein : 

A is Ci-Cfialkyl, aryl, Ci -Chalky laryl , 
Ci-C6alkyl (O) Ci -Chalky laryl , Ci-C6alkyl { S ) Ci -Cr.alkylaryl , 
indolyl, indolinyl, thienyl, (Ci -C(^alkyl ) thienyl , 
benzothienyl , benzof urany 1 , naphthanyl, cyclohexyl, (Ci- 
Cealkyl) indolyl, (Ci-C^alkyl) benzothienyl, 
{Ci-C6alkyl ) naphthanyl , (Ci -C^alkyl ) benzof uranyl , and 
(Ci-Ct;alkyl ) cyclohexyl ; 

B is NH2, MHRi, Ci-Cr,alkylNH2, Ci -Cr>alky iNHRi , 
Ci-CcalkylarylNHo , Ci -Chalky larylNHRi , 
Ci-C6alkylcyclohexylNH2, Ci -Chalky IcyclohexylNHRi , 
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Ri -piper idin-3-yl (Ci -Chalky 1) , 

Ri-pipGridin-2-yl {Ci-C6alkyi) , Ri -piper idin-4 -y 1 (Ci-C6alkyl) , 

Ri-quinolin-2-yl (Ci-Ctalkyl) , 

Ri- (2 , 4-dihydroquinolin-2 -yl (Ci-Cr,alkyl ) , 

Ri-isoquinolin-2 -yl (Ci-C6alkyl ) , and 

Ri- (2 , 4-dihydroisoquinolin-2-yl (Ci-Cgalkyl) ; 

R^ is hydrogen, Ci-Cr.alkyl, Ci-C^alkyl (OH) , or 
Ci-C6alkylidenyl (OH)R2; 

R.^ is Ci-Coalkyl, Ci -C^alkeny 1 , 

Ci-C6alkyl(0)Ci-C6 alkyl, C(0)0-Ci-C6 alkyl, ar^i, or 
Ci -C^alkylaryl ; 

X is Ci-Cealkylidenyl, O, S, NH , or N(Ci-C6alkyl); 

V is selected from the group consisting of 
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and 




W is S, O, NH, or CH2 ; 
Y is N or CH; 
Z is N or CH; 

Y' is N or CH; 
Z' is W or CH; 

R4 and Rb are independently hydrogen, Ci-C^alkyl, 
aryl, Ci -Csalky laryl , C (O) O (Ci -C^alkyl ) , 
C (O) N(Ci-C,;alkyl) 2, or Ci -C^alkylCOR? ; 

R7 is hydrogen, Ci-Cealkyl, pyrrolidinyi , 
piperidinyi, homoprol ine , or proline; 

D is hydrogen, Ci-Ct,alkyl, 
Ci-Ct^alkyl (O) (CO) Ci-Cr.alkyl , Ci-Cr,alkyl (O) (CO) N (Ci-Cealkyi ) . . 
C:-C.;alkylaryl, C(0)R6, Ci-C,;alkyl (OR^, d-Cealkyl (OH) , Ci-C,: 
alkylC(0)R6, Ci -C^alkylR,;, aryl, (Ci -Cf:.alkyl ) NHSO2 (Ci -Chalky 1 ) , 
(Ci-C^alkyDNHSOa (aryl) ; 

Re is H, Ci-C^alkyl, aryl, naphthyl, 
Ci-C^alkylaryl , acetyl, NH., NH (Ci -Cesalkyl) , 
NH (Ci-C^alkyl) O (Ci-C6alkyl ) , MH (Ci -Chalky 1 ) S (Ci-Cealkyi) , 
NH (Ci -Csalkylidenyl ) OCH-, , NH ( Ci -Chalky 1 ) aryl , 
NH(C3-C6 cycloalkyl) , NH (Ci -C^^alkyl ) C (O) (Ci-Ccalkyl) , 
NH(Ci-C^alkyl)NH{Ci-Ce;alkyl) , NH (C-, -Chalky 1 ) MH (Ci -Cc^alkylaryl) , 
InTHSOo (Ci -Chalky laryl) , NH (Ci -C,alkyl ) C (O) O (Ci -C^alkyl) , 
NH ( naphthylT , N (Ci -Chalky 1 ) 2 , ~N~("Ci -cTalkylTTaryT^T 
N(Ci-C6alkyl) (Ci -Coalkylaryl) , OiC.-C^alkyl) , O(aryl) , 
O (Ci -C5alkylaryl ) , piperidinyl , 

piper idinyl-C (O) MH (Ci -Cf^alky 1 ) , piper idinyl -C (O) NH (Ci- 
C^alky lary 1 ) , piperidinyl-C(0)N(Ci-Cc.alkyl)2, . 
piperidinyl-C (0)N(Ci-C6alkyl) (aryl) , 
pyrrolidinyl , pyrrolidinyl C (O) NH (aryl ) , 
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pyrrolidinyl C (O) NH {Ci -C^aikyl ) , 

pyrroiidinyl C (O) N (Ci -Ccaikyl ) 2 , 

pyrrolidinyl C (O) NH (Ci -Cr.alkylaryl ) , 

pyrrolidinyl C (O) NH (Ci -C^alkyl ) (aryl), 

pyrrolinyl , morpholino, hexamethyleneimino , 

heptamethyleneimino/ quinolinyl , 2 , 4 -dihydroquinolinyl , 

1,2,3, 4-tetrahydroquinolinyl , 

2 , 4-dihydroisoquinolinyl , 1,2,3, 4~tetrahydroisoquinolinyl , 
indolinyl, an amino acid selected from the group consisting 
of proline, homoproline, glycine, alanine, valine, leucine, 
isoleucine, tyrosine, tryptophan, phenylalanine, serine, 
threonine, asparagine, glutamic acid, aspartic acid, 
lysine, arginine, glutamine, histidine, cysteine, and 
methionine, or a nitrogen-containing heterocycle selected 
from the group consisting of 



SUBSTITUTE SHEET (RULE 26) 

BNSOOCID: ^WO 9908699A1 J_> 



wo 99/08699 



858 



PCTAJS9S/17229 



0 c"^ 

N NCH, 




CO o a 

^^^^^^ NC^-C^alkyi NC^ "C^alkylaryl 



Q 




o 



N 



aryl 



Nar 



Nary i 



SO2CH3 





■^aryl 
C(0)C, -Chalky! 



9 

alkylaryl 



E is hydrogen, Ci-C6alkyl, C (O) Ci -Ccaiky 1 , aryl, 
(aryDC (0)NR,, (aryl) {Ci -C.alkyl ) C (O) , 

Ci-Csalkylaryl, C(0}aryl, Ci-C^ alky IC (O) aryl , naphthyl, 
Ci-Ct;alkylnaphthyl, C (O) naphthyl, 

Ci-CealkylC (O) naphthyl, heteroaryl, Ci -C^^alky Iheteroary 1 , 
C (O) heteroaryl , Ci-Cs alkylC (O) heteroaryl , indanyl, 




SUBSTITUTE SHEET (RULE 26) 



wo 99/08699 



FCT/US98/ 17229 



859 



Ci-Cealkylindanyl , C (O) indanyl, Ci-C.;alkyiC (O) indanyi, 
cycioalkyl; 

or D and E combine to form indanyl, fluorenyl, or 
cycloalkyl ; 

G is hydrogen, Ci-Cfialkyi, aryl, Ci-Cealkylaryl , 
and Ci-Cealkenyl ; 

J is hydrogen, Ci-Cealkyi, aryl, and 
C^.-C&alkylaryl ; 

L is hydrogen, d-Ctalkyl, C (O) OCi -Chalky 1 , aryi, 
Ci-Cf^alkylaryi , C (O) OCi -Cfialkylaryl , Ci -CGalkeny 1 , -F, and 
-CN, Ci -Chalky 1 -OH, Ci -C^^alkyl -O-Ci -Chalky 1 , 
Ci-C,;alkyi-C(0)R6; 

or a pharmaceut ically acceptable salt or solvate thereof, 
which comprises : 

(a) coupling a compound of formula II 



wherein E is as previously defined, and R-^RiN is Rf; as 
previously defined; 

with a compound of formula III 



HnN 




o 



1 1 
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NHBoc 



OH 



III 

in the presence of an activating agent. 

24. A process for preparing a compound of formula I 

J 

I 




E 



I 

wherein : 

A is Ci-CGalkyl, aryi, Ci -C^alkylaryl , 
Ci-C6alkyl (O) Ci-C6alkylaryl, d -C^alkyl ( S ) Ci -Chalky laryl , 
indoiyl, indolinyl, thienyl, (Ci -Cealky 1 ) thienyl , 
benzothienyl , benzof urany 1 , naphthanyi, cyclohexyl, (Ci- 
C^alkyl ) indolyl , ( Ci -C^alkyl ) benzothieny 1 , 
{Ci-C6alkyi ) naphthanyl , (Ci-Cr>alkyl ) benzof uranyl , and 
_ _( C 1 -_C 6a 1 kyj. Lcycl ohexyii ; 

B is NHRi, C| -C6a Iky INH2 , C 1 -Cr,alkylNHRa , 

Ci-CfialkylarylNH2, Ci -Cr.alkylarylNHRi , 
Ci-CGaikylcyciohexylNH^ , Ci -Cr.alky icyclohexylNHRi , 
Ri-piperidin-3-yl (d-C^alkyl) , 

Ri -piper idin-2-yl (Ci-Cealkyi) , Ri -piper idin-4 -yl (Ci-C6alkyl) , 
Ri-quinolin-2-yl (Ci-Cealkyl) , 
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Ri- (2, 4-dihydroquinoiin-2-yl (Ci-C^alkyl) , 

Ri-isoquinolin-2 -yl {Ci -C6alkyl ) , and 

R:- (2, 4-dihydroisoquinolin-2 -yl (Ci-Cealkyl) ; 

R, is hydrogen, d-C^alkyl, Ci -C6alkyl (OH) , or 
Ci-Ctialkylidenyl (0H)R2; 

R2 is Ci-Cbalkyl, Ci -Coalkenyl , 

Ci-Ccalkyl (0)Ci-C6 alkyl, C (O) O-Ci -Cr. alkyl, aryl, or 
Ci -Chalky laryl ; 

X is Ci-C6alkylidenyl, O, NH, or N (Ci -Cr.alkyl ) ; 

V is selected from the group consisting of 
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and 




W is S, O, NH, or CH2 ; 
Y is N or CH; 
Z is N or CH; 

y is N or CH; 
Z' is N or CH; 

R.1 and R5 are independently hydrogen, Ci-C^alkyl, 
aryl, Ci -C^alkylaryl , C (O) O (Ci -C^alkyl ) , 
C (0)N(Ci-C.;alkyl) 2, or Ci -Cealky ICOR7 ; 

R7 is hydrogen, Ci-Cr,alkyi, pyrrolidiny 1 , 
piperidinyl, homoproiine , or proline; 

D is hydrogen, Ci-Cr>alkyl, 
Ci-Csalkyl (O) (CO) Ci -C^alkyl , Ci -Chalky 1 (O ) (CO) N (Ci -C^alkyl ) 2 , 
Ci-Csalkylaryl, C(0)R6, Ci -C^alkyl (O) R^, Ci-Cgaikyl (OH) , Ci-C^ 
alkylC(0)R6, Ci-CealkylR^, aryl, (Ci -C^alkyl ) NHSO2 (Ci -C6alkyl ) , 
(Ci-C6alkyl)NHS02 (aryl) ; 

Rg is H, Ci-Ctalkyl, aryl, naphthyl, 
C:-C6alkylaryl, acetyl, NH2 , NH (Ci -Chalky 1 ) , 
NH (Ci-CsalkyDO (Ci-C6alkyl) , NH ( Ci -Cgalkyl ) S (Ci-Csalkyi) , 
NH (Ci -Cealkylidenyl ) OCH3 , NH (Ci -Chalky 1 ) aryl , 
NH(C3-C6 cycloalkyl) , NH (Ci -C^alkyl ) C (O) (C^-Ccalkyl) , 
NH(C,-C6alkyi)NH(Ci-C6alkyl) , NH (d -C^alkyl ) NH (Ci -Cr.alkylary 1 ) , 
NHSO2 (Ci-Cealkylaryl) , NH (Ci -Chalky! ) C (O) O (Ci -Cealkyl ) , 
NH(naphthyl) , N(Ci-C6alkyl ) 2 , N (Ci -Chalky 1 ) (aryl) , 
N(Ci-C6alkyl) (Ca-Cealkylaryl) , O (Ci -C&alkyl ) , O(aryl), 
O (Ci -C^alkylaryl ) , piperidinyl, 

piperidinyl -C (O) NH (Ci -Chalky 1) , piperidinyl -C (O) NH {Ci- 
Ccalkylaryl) , piperidinyl -C (O) N (Ci -Chalky 1) o, 
piperidinyl-C (0)N(Ci-C6alkyl) (aryl) , 
pyrrolidinyl, pyrrolidinyl C (O) NH { aryl ) , 
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pyrrolidinyl C (O) NH (Ci-Cr>alkyl ) , 

pyrrolidinyl C (O) N (Ci -Cealkyi ) 2, 

pyrrolidinyl C (O) NH (Ci -Coalkylaryl ) , 

pyrrolidinyl C (O) NH (Ci -Cealky 1 ) (aryl), 

pyrrol inyl / morpholino, hexamethyleneimino , 

heptamethyleneimino , quinolinyl , 2 , 4 -dihydroquinolinyl , 

1,2,3, 4 - tetrahydroquinolinyl , 

2 , 4-dihydroisoquinolinyl , 1,2,3, 4 - tet rahydroisoquinol iny 1 , 
indolinyl, an amino acid selected from the group consisting 
of proline, homoproline, glycine, alanine, valine, leucine, 
isoleucine, tyrosine, tryptophan, phenylalanine, serine, 
threonine, asparagine, glutamic acid, aspartic acid, 
lysine, arginine, glutamine, histidine, cysteine, and 
methionine, or a nitrogen-containing heterocycle selected 
from the group consisting of 
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0 c"^ 

N NCH, 




Q O 



CO C O 

NC^-C.alkyi NC^ -Chalky 1 



.kylaryl 



O C") o o o o 

S N N Naryl 

SO2CH3 



O 



N S 





-aryl 

C^j'aryl c ( O ) -C^^alky 1 




E is hydrogen, Ci-C^aikyl, C (O) Ci -Csalkyl , aryl, 
(aryi)C (0)NR6, (aryl) (Ci -C.alky i ) C (O) , 

Ci-Cealkylaryl , C(0)aryl, Ci-Cg alky IC (O ) aryl , naphthyl, 
Ci -Chalky Inaphthyl , C (O) naphthyl , 

Ci-C^alkylC (O) naphthyl, heteroaryl , Ci -C^^alky Iheteroary 1 , 
C (O) heteroaryl, Ci-Ce alkylC (O ) heteroaryl / indanyl. 
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Ci-CAalkylindanyl , C (O) indanyi , Ci -C^alkylC (O) indanyl , 
eye loalkyl ; 

or D and E combine to form indanyl, fluorenyl, or 
cycloalkyl ; 

G is hydrogen, Ci-Cealkyl, aryl, Ci -Cealkylary 1 , 
and Ci-Csalkenyl ; 

J is hydrogen, Ci-Cealkyl, aryl/ and 
Ci-C^alkylaryl; 

L is hydrogen, Ci-C^alkyl, C (O) OCi -C^alkyl , aryl, 
C.-C^alkylaryl, C (O) OCi -Cfsalkylaryl , Ci -Caalkenyl , -F, and 
-CM, Ci-Cealkyl-OH, Ci -Cftalkyl -O-Ci -Cgalky 1 , 
Ci-C,;alkyl-C(0)R6; 

or a pharmaceutically acceptable salt or solvate thereof, 

which comprises : 

(a) deprotecting a compound of formula la' 




NHBoc 



O 

la ' 



wherein E is as previously defined; 



(b) acylating with a compound of formula VI, wherein a 
compound of formula VI is R2R1N, and R2R1N is Rg as previously 
defined; 

(c) deprotecting with a second deprotecting agent. 
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25. A process for preparing a compound of formula I 



J 

I 




E 



I 

wherein : 

A is Ci-Cf>alkyl, aryl, Ci -Csalkyiaryl , 
Ci -C,;alkyl ( O) Ci -C.alkylary 1 , Ci -Cgalkyl ( S ) Ci -Cc.alky laryl , 
indolyl, indolinyl, thienyl, (Ci -Coalkyl ) thienyi , 
benzothienyl , benzof urany 1 , naphthanyl, cyclohexyl, {Ci- 
Ccalkyl) indolyl , (Ci-Cr.alkyl ) benzothienyl , 
(Ci -C^alkyl ) naphthanyl , (Ci -Chalky 1) benzof uranyl , and 
(Ci -Csalkyl ) cyclohexyl ; 

B is NH2, NHRi, Ci -Chalky iNHo, Ci -C,-.a IkylNHRi , 
Ci-CealkyiarylNHs, Ci -Cc.a IkylarylNHRi , 
Ci-CealkyicyclohexylNHs , Ci -Cbaiky Icyclohexy iNHRi , 
Ri -piper idin-3-yl (Ci -Chalky 1 ) , 

Ri-piperidin-2-yl (Ci -Chalky 1 ) , Ri -piper idin-4 -yl (Ci-Csalky L ) , 

Ri-quinolin-2-yl ( Ci -Chalky 1 ) , 

Ri- (2, 4-dihydroquinolin-2 -yl (Ci -Chalky 1) , 

Ri-isoquinoiin-2-yl (Ci-Cf;alkyl ) , and 

Ri- (2 , 4-dihydroisoquinolin-2-yl (Ci-Cealkyi) ; 

R^ is hydrogen, Ci-C6alkyl, Ci -C^.alkyl (OH) , or 
Ci-C,.alkyiidenyl (OH) R^; 

R, is Ci-CV.alkyl, Ci -Cf.aikeny 1 , 
Ci-CGalkyl(0)Ci-C,; alkyl, C(0)0-Ci-C^ alkyl, aryl, or 
Ci -Chalky laryl ; 
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is Ci-Coalkylidenyi, O, S, NH, or N {Ci -C\.alky 1 ) ; 
is selected from the group consisting of 
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and 




W is S, O, NH, or CH2 ; 
Y is N or CH; 
Z is N or CH; 

Y' is N or CH; 
Z' is N or CH; 

R.1 and R5 are independently hydrogen, Ci-C(,alkyl, 
aryi, Ci -Cf^alkylary 1 , C (O) O (Ci -C^alkyl) , 
C(0)N(Ci-Cf,alkyl)2, or Ci -C,alkylC0R7 ; 

R7 is hydrogen, Ci-Ctaikyl, pyrrol idinyl , 
piperidinyl, homoproline , or proline; 

D is hydrogen, Ci-Cf-.alkyI, 
Ci-C6alkyl (O) (CO) Ci -C^alkyl , Ci -C^alkyl (O) (CO) N (Ci -C,;alky 1 ) o , 
C, -Chalky laryl , C (O) Rt, Ci -Chalky 1 (O) R^, Ci-C6alkyl (OH) , C-.-C, 
alkylC(0)R6, Ci -Chalky IR^, aryl , (Ci -C^alkyl ) NHSO2 (Ci -C^alkyl ) , 
(Ci-CealkyDNHSOo (aryl) ; 

Rg is H, Ci-Cealkyl, aryl, naphthyl, 
Ci-C^alkylaryl, acetyl, NH2, NH (Ci -Ccalkyl ) , 
NH (Ci-Cealkyl) O (Ci -Chalky 1) , NH ( Ci -Chalky 1 ) S (Ci -Chalky 1) , 
NH (Ci -Cealkylidenyl ) OCH3 , NH (C, -C^alkyl ) aryl , 
NH(C3-C6 cycloalkyl) , NH (Ci -C,;alkyl) C (O) (Ci-Csalkyi) , 
NH(Ci-C6alkyl)NH(Ci-C6alkyl) . NH (Ci -C^alkyl ) NH (Ci -C.alky lary 1 ) , 
NHSO2 (Ci -Chalky laryl ) , NH (Ci -Cealkyl ) C (O) O (Ci -C^alkyl ) , 
NH( naphthyl) , N (Ci -Cealkyl ) 2 , N (C^ -Cealkyl ) (aryl) , 
N(Ci-Cr.alkyl) (Ci -Cealkylaryl ) , O ( Ci -Cr.alky 1 ) , O(aryl) , 
O (Ci-C(;alkylaryl ) , piperidinyl, 

piperidinyl-C (O) NH (Ci -Cr.alkyl ) , piperidinyl-C (O) NH (Ci - 
C^alkylaryl) , piperidinyl-C (O) N (Ci -Cealkyl ) 2 , 
piperidinyl-C(0)N{Ci-C6alkyl) (aryl) , 
pyrrolidinyl , pyrrolidinyl C (O ) NH ( ary 1 ) , 
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pyrrolidinyl C (O) NH (Ci -Chalky 1 ) , 

pyrrolidinyl C (O) N (Ci -Ctalkyl ) 2 , 

pyrrolidinyl C (O) NH (Ci -Cr.alkylaryl ) , 

pyrrolidinyl C (O) NH (Ci -Csalkyl ) (aryl) , 

pyrrol inyl , morpholino, hexamethyleneimino, 

heptamethyleneimino, quinolinyl , 2 , 4 -dihydroquinolinyl , 

1,2,3, 4 -tetrahydroquinol inyl , 

2 , 4-dihydroisoquinolinyl , 1,2,3, 4 - tet rahydroisoquinoliny 1 , 
indolinyl, an amino acid selected from the group consisting 
of proline, homoproline, glycine, alanine, valine, leucine, 
isoleucine, tyrosine, tryptophan, phenylalanine, serine, 
threonine, asparagine, glutamic acid, aspartic acid, 
lysine, arginine, glutamine, histidine, cysteine, and 
methionine, or a nitrogen-containing heterocycle selected 
from the group consisting of 
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0 o Q Q o 




00 o a 

NCj-C^alkyl NC^ -Cf^alkylaryl 

a o o o o o 

S S N 



N N O Naryl 

SOoCH. 






-aryl 

Cw'aryl c ( O ) C , -C,;alkyl 




aryl 







alkylaryl Oaryl aJ^l 

aryl CN 

E is hydrogen, C,-C.alkyl, C (O) C, -Csalkyl , aryl, 
(aryl)C(0)NR6, (aryl) ( Ci -Calky 1 ) C (O) Rg , 

Ci-Cealkylaryl, C(0)aryl, C, -C., alkylC (O) aryl , naphthyl, 
Cj -Ccalkylnaphthyl , C (O) naphthyl , 

Ci-CfialkylC (O) naphthyl , heteroaryl, Ci -Cfialkylheteroaryl , 
C (O) heteroaryl, C, -Cs alky IC ! O ) heteroaryl , indanyl, 
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Ci -Ct^aikylindanyl , C (O) indanyi, Ci-Cr.alkylC (O) indanyl, 
cycloalkyl ; 

or D and E combine to form indanyl, fiuorenyl, or 
cycloalkyl ; 

G is hydrogen, Ci-Cfsalkyl, aryl, Ci -Cealkylarvl / 
and Ci-Cealkenyl ; 

J is hydrogen, Ci -Chalky 1, aryl, and 
Ci-Ct>alkylaryl; 

L is hydrogen, Ci-Csalkyl, C (O) OCi -C,;alkyl , aryl, 
Ci -Ctalkylaryl , C (O) OCi -Csalkylaryl , Ci-C6alkenyl, -F, and 
-CN, Ci-C^alkyl-OH, Ci -Cealky 1 -O-Ci -Coalky 1 , 
Ci-C,alkyl-C(0)R6; 

or a pharmaceut ically-acceptable salt or solvate thereof, 
which comprises: 

(a) reacting a compound of formula ZZ or ZZZ 




ZZ ZZZ 



wherein E is as defined above, 
with a suitable base. 

26. A process according to Claim 25 wherein said 
suitable base is lithium hydroxide. 
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27. A process according to Claim 25 which further 
comprises : 

(b) coupling a compound of formula ZZ' or ZZZ' 



NH2 

N 




ZZ ' 



NHn 




N 



ZZZ ' 



with a compound of formula III 




O 



0== 




NHBoc 



OH 



III 



in the presence of an activating agent. 

28. A process according to Claim 27 which further 
comprises : 

(c) deprotecting the product of step (b) . 

29. A method according to Claim 16 which further 
comprises administering to a patient a bone ant iresorpt ive 
agent . 



30. A method according to Claim 29 wherein said bone 
antiresorptive agent is a bisphosphonate . 
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